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Description 

RELATED APPLICATIONS 

[0001] This application is a continuation-in-part of ap- 
plication Serial Number 07/991,074 filed December 9, 
1992 entitled TELEVISION PROGRAM PACKAGING 
AND DELIVERY SYSTEM WITH MENU DRIVEN SUB- 
SCRIBER ACCESS. The following other publications 
are also based on the above-referenced patent applica- 
tion: EP-A-0 673 579 to EP-A-0 673 583, EP-A-0 674 
824, EP-A-0 732 027, EP-A-0 732 030, EP-A-0 732 031 
and US-A-5 307 627. 

TECHNICAL FIELD 

[0002] This invention relates to cable television deliv- 
ery systems for providing television programming to 
consumer homes in digital format. More particularly, the 
invention relates to new technology for the cable head 
end portion of a cable television delivery system capable 
of handling digital video/audio signals. 

BACKGROUND 

[0003] Today's television delivery systems are de- 
signed to deliver analog video/audio signals from the 
signal source to viewer televisions. With the introduction 
of digital technology for video/audio, the future of tele- 
vision delivery systems requires conversion of the de- 
livery systems from analog to digital video/audio. 
[0004] Developments in digital bandwidth compres- 
sion technology will allow for much greater throughput 
of television program signals over existing or slightly 
modified transmission media. The cable television de- 
livery systems must be redesigned to take advantage of 
digital technology. The cable head end is a key part of 
a cable television delivery system and requires rede- 
sign. 

[0005] Analog cable television delivery systems oper- 
ate with an analog cable converter box in the viewer 
home which uses a television to display video programs. 
The converter box is connected via cable to a cable 
headend site. 

[0006] Typically, each analog cable head end site has 
multiple satellite dishes. Each analog cable headend 
site's satellite dishes normally receives transponded 
signalsfrom one or two satellites. Asatellite has multiple 
satellite transponders. Although uplink sites and satel- 
lite dishes can transmit and receive multiple video/audio 
program signals, currently, each satellite transponder 
normally carries only one video/audio program at any 
given time. Typically, a transponder is dedicated to one 
channel of video programming. Further, there is gener- 
ally one Integrated Receiver and Decoder per trans- 
ponder (or channel) at the analog cable head end to re- 
ceive the signal from the transponder. 
[0007] In summary, current analog technology re- 



quires the combination of one uplink site, one satellite 
transponder, and one cable head end satellite dish to 
deliver each analog video/audio program to the cable 
headend. The cable headend uses several analog vid- 
eo/audio signals from multiple dishes and multiple trans- 
ponders to provide multi-channel analog signals. The 
cable headend then transmits these analog signals on 
different transmission frequencies to the cable convert- 
er boxes in the viewer homes where one channel is se- 
lected. 

[0008] Each television channel for analog video/audio 
transmissions for television is in a 6 MHz segment of 
bandwidth. An industry standard of 6 MHz was set in the 
year 1939 and the NTSC standard is still 6 MHz per 
channel of analog video. As television program delivery 
technology moves into the digital world the 6 MHz seg- 
ments have no real technical significance, except in hy- 
brid analog-digital converters. 
[0009] In addition, today's cable television delivery 
systems carry signals which are scrambled for security 
reasons. Each vendor uses scrambling techniques that 
are incompatible with the every other vendor. There are 
two primary cable industry leaders in scrambling for- 
mats, Scientific-Atlanta, Inc. (SA), 4386 ParkDrive, Nor- 
cross, GA 30093 and General Instrument Corporation, 
Gerald Communications Division (Gl), 2200 Byberry 
Road, Hatboro, PA 19040. 

[0010] Currently, atwostepscrambling/descrambling 
process is used in cable television program delivery sys- 
tems. During the first step, program signals are scram- 
bled prior to satellite transmission and are descrambled 
at the cable headend. During the second step, program 
signals are transmitted in scrambled format to the view- 
er homes where an authorized converter box descram- 
bles the signals. Primarily, two types of scrambling tech- 
niques are used between the cable headend and con- 
verter boxes in subscriber homes, video inversion and 
synch suppression. Thus, the final descrambling takes 
place at the converter box in the viewer homes using 
one of these two techniques. 
[0011] General Instruments is by far the industry lead- 
er and has a virtual "lock" on the market for signal scram- 
bling from origination point to cable headend. From the 
cable headend to the subscriber home, General Instru- 
ments and Scientific Atlanta have the greatest market 
shares, but face competition from competitors such as 
Zenith and Pioneer. Scientific Atlanta and General In- 
struments are also the primary producers of set top ter- 
minals for the U.S. cable industry. Therefore, cable 
headends may only service one vendor's converter box- 
es. Generally, cable headend scrambling equipment 
services either Scientific Atlanta converters or General 
Instruments converters. No standard scrambling or se- 
curity measures have been agreed upon by the industry. 
In some cases, manufacturers can produce descram- 
blers that are compatible with another's system. 
[001 2] Although no standard method for digital coding 
of moving pictures and audio has been established, the 
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television industry through the International Organiza- 
tion For Standardization is working on a digital coding 
standard. 

[001 3] The use of digital video/audio signals for deliv- 
ering cable television programming will require chang- 
ing today's cable television delivery system. In particu- 
lar, the analog cable headend described above will not 
operate in the digital environment. Methods of encryp- 
tion and decryption also need to be examined. 
[0014] An apparatus that receives and multiplexes/ 
demultiplexes digital video signals is disclosed by patent 
EP-A- 0 425 834. This apparatus multiplexes signals re- 
ceived in the order of the signals' prefixed priorities. The 
cable headends known in the art are not capable of func- 
tioning simultaneously in the digital and analog worlds, 
a feature needed in today's cable system. Moreover, the 
prior art system is not suitable to perform a multitude of 
different tasks since it is not possible with this system to 
select signals for transmission from a plurality of re- 
ceived signals. 

[0015] What is needed is a cable headend which op- 
erates in the digital environment. 
[0016] What is needed is a cable headend which can 
operate in both the digital and analog environment. 
[0017] What is needed is a cable headend which re- 
ceives multiple video/audio program signals from a sin- 
gle satellite transponder. 

[001 8] What is needed is a cable headend which can 
combine digital video/audio program signals for trans- 
mission to viewer homes. 

[001 9] What is needed is a cable headend which can 
send both analog and digital video/audio program sig- 
nals to viewer homes. 

[0020] What is needed is a cable head end which can 
combine selected analog and selected digital video/au- 
dio signals to be transmitted to viewer homes. 
[0021] What is needed is a cable headend which can 
select discrete digital channels from a multiple digital 
channel feed and recombine the channels for transmis- 
sion to the viewer home. 

[0022] What is needed is a cable headend that can 
combine various digital video/audio signals to create 
tiered program offerings for viewers. 
[0023] What is needed is a cable head end that can 
handle any necessary signal encryption or decryption. 
[0024] Accordingly, there is an unanswered need for 
digital cable headend technology. There is a need for 
cable head end technology that takes advantage of dig- 
ital compression techniques for video/audio program 
signals. 

[0025] The present invention is designed to address 
these needs. 

SUMMARY OF THE INVENTION 

[0026] It is an object of the present invention to pro- 
vide a digital cable headend system that allows full uti- 
lization of digital technology in a cable television delivery 



system. This object is met by an apparatus according to 
claim 1 and a method according to claim 28. Preferred 
embodiments are disclosed in the dependent claims. 
[0027] The cable headend is a key component of a 

5 digital cable television delivery system. The cable head 
end is the central component for receiving, combining 
and routing program signals to the viewer homes. The 
cable headend of the present invention provides much 
greater capability and flexibility than existing cable head 

10 ends. Specifically, the Combiner, in combination with 
other components of the digital cable headend of the 
present invention, solves many technical problems and 
challenges. 

[0028] The introduction of digital program signal tech- 
's nology presents several new challenges to cable televi- 
sion delivery systems. Digital technology will provide ca- 
ble headends with hundreds of channels of program- 
ming. With this overwhelming number of programs, 
there must be a method of selecting or cherry-picking 
20 desired programs and/or filtering out unwanted pro- 
grams received from a transponder. Also, since the pro- 
grams are too numerous to pass through the limited 
bandwidth space in the concatenated cable to the view- 
er homes, the bandwidth available to homes must be 
25 effectively and efficiently managed. A limited number of 
programs must be selected to send to viewer homes. 
[0029] In addition, the available bandwidth may differ 
from viewer home to viewer home. For example, a cable 
headend may service some cable viewers with a 500 
30 MHz bandwidth signal (typically 50 MHz to 550 MHz) 
and some viewers with a 750 MHz bandwidth system. 
The cable head end must transmit the correct combined 
signal to the appropriate viewers. In a similar fashion, if 
concatenated cable systems with identical bandwidths 
3S require different offering of program selections, the ca- 
ble head end must fashion two different combined sig- 
nals with identical bandwidth, one for each concatenat- 
ed cable system. 

[0030] Satellite transponders act as conduits for the 
40 delivery of the digital program signals to cable head- 
ends. These satellite transponders send data in various 
data packet formats, at different data rates, and encrypt- 
ed in one of several possible formats. Therefore, a cable 
headend must be able to receive, filter, combine and 
45 route signals received at different data rates for distri- 
bution to viewer homes. This requires the cable head 
end to delay and synchronize signals as necessary. The 
present invention solves these problems and others. 
[0031] The cable headend also accommodates local 
so cable and television companies with program time for 
local advertising and/or feature programming time avail- 
ability in digital or analog form. Local digital or analog 
signals may be combined with satellite signals at the 
headend. 

55 [0032] An important component of the new cable 
headend configuration is the Combiner. The basic func- 
tions of the Combiner are selecting video signals to be 
combined, handling video/audio signals at varying data 
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rates (as necessary), packet switching and ensuring the 
integrity of the combined signal. The basic components 
of the preferred Combiner are a Control CPU, digital log- 
ic, and a serializer. The Control CPU in conjunction with 
digital logic performs the intelligent functions of the 
Combiner. Specifically, the Control CPU and digital logic 
select the video signals to be combined and ensure the 
integrity of the combined signal. This procedure is ac- 
complished on the video data packet-by-packet. A vari- 
ety of combinations of hardware and software may be 
used to perform the Combiner functions. 
[0033] Combiners may be used in parallel or in series 
as needed to accomplish proper output of signal to set 
top boxes. The Combiner may be used in conjunction 
with various digital and analog cable headend configu- 
rations. 

[0034] Four different categories of headends are de- 
scribed, mixed analog and digital, digital only, digital-in- 
analog-out, and a more complex embodiment which 
transmits television program information on a data sig- 
nal to the set top terminal. These embodiments may 
each be built in a modular fashion and may service mul- 
tiple concatenated cable systems having different avail- 
able bandwidths. 

[0035] The invention provides apparatus for use in a 
digital cable head end for a cable televion delivey sys- 
tem. 

[0036] The invention provides certain needed compo- 
nents of a digital cable head end for use in cable televi- 
sion delivery systems. 

[0037] The invention provides a versatile Combiner 
for a cable headend. 

[0038] The invention provides apparatus for use in a 
cable headend capable of operating in both the digital 
and analog environment. 

[0039] It is an object of this invention to provide appa- 
ratus for use in a cable headend capable of receiving 
multiple video/audio program signals from a single sat- 
ellite transponder. 

[0040] The invention provides apparatus for use in a 
cable headend which routes both analog and digital vid- 
eo/audio program signals to viewer homes. 
[0041] The invention provides apparatus for use in a 
cable headend which can select one program from mul- 
tiple video/audio programs received from a single satel- 
lite transponder. 

[0042] The invention provides apparatus for use in a 
cable headend which can filter out unselected programs 
from a multiple video/audio program signal. 
[0043] The invention provides a Combiner compo- 
nent for a cable head end which combines digital video/ 
audio signals and analog video/audio signals. 
[0044] The invention provides a Combiner compo- 
nent for a cable head end which combines digital video/ 
audio signals received from two different transponders. 
[0045] The invention provides a Combiner compo- 
nent for a cable headend which combines digital video/ 
audio signals of different data rates. 



[0046] The invention provides a Combiner compo- 
nent for a cable head end which performs packet switch- 
ing. 

[0047] The invention provides apparatus for use in a 
s cable headend which combines selected analog and se- 
lected digital video/audio signals to be transmitted to 
viewer homes. 

[0048] The invention provides apparatus for use in a 
cable headend that creates tiered programming by com- 
10 bining various digital video/audio signals. 

[0049] The invention provides apparatus for use in a 
cable headend that receives a large bandwidth of video/ 
audio programming and selects programs from among 
the large bandwidth to accommodate a limited band- 
's width between cable headend and viewer homes. 
[0050] The invention provides apparatus for use in a 
cable headend that accommodates different bandwidth 
availability between cable headend and certain viewer 
homes. 

20 [0051] The invention provides apparatus for use in a 

cable headend that decrypts signals. 

[0052] The invention provides apparatus for use in a 

cable headend that encrypts signals. 

[0053] The invention provides apparatus for use in a 
25 cable headend that decrypts signals received in various 

encryption formats and encrypts all signals transmitted 

to viewer homes into one encryption format. 

[0054] The invention provides apparatus for use in a 

modular headend. 
30 [0055] These and other objects and advantages of the 

invention will become obvious to those skilled in the art 

upon review of the following description, the attached 

drawings and appended claims. 

35 DESCRIPTION OF THE DRAWINGS 

[0056] Figure 1 is a schematic of an existing analog 

cable television delivery system. 

[0057] Figure 2 is a schematic of a future digital/ana- 

40 log cable television delivery system. 

[0058] Figure 3a is a schematic of one cable head end 
servicing three different concatenated cable systems 
each with a different available bandwidth. 
[0059] Figure 3b is a schematic of a modular digital 

45 cable headend system servicing two concatenated ca- 
ble systems. 

[0060] Figure 4 is a schematic of the primary compo- 
nents of a basic digital cable headend for a digital cable 
television delivery system. 

so [0061] Figure 5a is a schematic of the primary com- 
ponents of a digital cable head end with Combiner for a 
digital cable television delivery system. 
[0062] Figure 5b is a schematic of the primary com- 
ponents of a digital/analog cable headend for a com- 

55 bined digital and analog cable television delivery sys- 
tem. 

[0063] Figure 6a is a schematic of the primary com- 
ponents of an alternative embodiment for a digital cable 
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headend with Combiner and remote control access. 
[0064] Figures 6b and 6c are schematics of the com- 
ponents of alternative embodiments for a digital cable 
headend. 

[0065] Figure 7 is a detailed schematic of a digital ca- 
ble headend with Combiner. 

[0066] Figure 8 is a schematic of the components of 
the Combiner. 

[0067] Figure 9a is a more detailed schematic of the 
components of the preferred embodiment of the Com- 
biner. 

[0068] Figure 9b is a schematic of the output control 
logic for the Combiner. 

[0069] Figure 10a is a high level software flow chart 
for control CPU software which controls the Combiner. 
[0070] Figure 10b is a software flow chart of the Con- 
trol Output Gates subroutine of the Control CPU soft- 
ware shown in figure 10a. 

[0071] Figure 1 0c is a software flow chart of the Delete 
Packets subroutine of the Control CPU software shown 
in figure 1 0a. 

[0072] Figure 11 is a schematic of a complex program 
delivery system for a digital cable headend with a set 
top terminal control information stream. 
[0073] Figure 12 is a schematic for one embodiment 
of a digital cable headend (including a Combiner and 
network controller) for the complex program delivery 
system shown in figure 11. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0074] Figure 1 shows an overview of an existing an- 
alog cable television delivery system 20. Figure 1 shows 
one analog television program source 22 uplinked by 
each satellite transmitter dish 24 to one or more satellite 
transponders 26, and each satellite receiver dish 28 re- 
ceiving transponded signals from one satellite 30. 
[0075] In analog systems of today, each satellite 30 
has multiple transponders 26. Each transponder is only 
capable of handling a single (or in rare cases, two) an- 
alog television program at a time. The received analog 
television program signals are combined by the cable 
headend 34 and routed to the concatenated cable sys- 
tem 32. The one program per transponder limitation of 
the analog television delivery system can be eliminated 
with the introduction of digital technology. 
[0076] Figure 2 shows an overview of the digital/ana- 
log cable television delivery system 40 of the present 
invention. Figure 2 shows digital and analog television 
program signals being uplinked to a satellite 41 and re- 
ceived by a cable headend 42. One analog uplink 44 
and two digital uplinks 46 are shown and one receive 
dish 48 is shown. Two exemplary concatenated cable 
systems 50 are shown connected to the headend 42. 
Many concatenated cables may be run from the cable 
head end 42. 

[0077] Those of ordinary skill in the art are presumed 



to have a familiarity with digital coding of moving pic- 
tures and associated audio. Specifically, the preferred 
embodiment uses the MPEG-2 standard of coding and 
those of ordinary skill in the art are presumed to be fa- 

s miliar with the MPEG-2 standard, described in the 
MPEG-2 Systems Working Draft Proposal from the Sys- 
tems Committee of the International Organization For 
Standardization, document ISO/IEC JTC1/SC29/WG11 
"N0531 " MPEG93, dated September 10, 1993. 

10 [0078] The digital cable delivery system 40 of the in- 
vention generally employs digital compression tech- 
niques to increase existing satellite transponder 52 ca- 
pacity by at least a 4:1 ratio, resulting in a four-fold in- 
crease in program delivery capability. Current digital 

15 compression techniques allow up to a ten-fold increase 
in program delivery capacity. As compression tech- 
niques improve, the ratio will increase. The input signals 
containing television programs are compressed, com- 
bined and encoded prior to satellite transmission, and 

20 subsequently transponded and transmitted to various 
receive sites. There are a number of compression algo- 
rithms that currently exist which can achieve the result- 
ant increase in capacity and improved signal quality de- 
sired for the invention. 

25 [0079] One of the achievements of the new system is 
effective utilization of digital compression technology. 
For example, with current digital compression tech- 
niques for video, the typical 50-channel capacity cable 
satellite receiving system can be increased to 300 chan- 

30 nels. In the present analog configurations, one trans- 
ponder is used for each satellite delivered channel (Fig- 
ure 1). In contrast, one embodiment (not shown) of the 
delivery system 40 of the present invention uses 1 8 sat- 
ellite transponders and compression ratios of 4:1 to 8:1 

35 to achieve a capacity of 136 satellite delivered channels. 
More transponders or higher compression ratios can be 
used to deliver up to the channel capacity of any existing 
cable system. 

[0080] Typical program delivery first involves the dig- 
40 Sizing of the video signals. The digitized signal can be 
compressed by any one of a variety of digital compres- 
sion techniques that are available. Three basic types of 
digital compression techniques are available: within 
frame (intraframe) compression, frame-to-frame (inter- 
ns frame) compression, and within carrier compression. All 
of these techniques are used in the MPEG compression 
standard. Following compression, the channels must be 
multiplexed and sent to the satellite dish (e.g., the dish 
54 of one of the digital uplinks 46) that will provide the 
50 uplink. A variety of multiplexing schemes may be used 
in the system. In some situations, it may be advanta- 
geous to use different multiplexing schemes in different 
parts of the overall system. For example, one multiplex- 
ing scheme may be used for satellite transmission and 
55 a second remultiplexing scheme may be used at the ca- 
ble headend 42 for combining the signals for land trans- 
mission. 

[0081] Once the signal has arrived at the uplink or 
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master control site 46, it must be modulated, upconvert- 
ed, and amplified. Various types of satellites and trans- 
ponders 41 , 52, respectively, capable of handling digital 
signals, may be used in this cable television packaging 
and delivery system 40. An example of a satellite 41 
which is being used in cable television delivery systems 
is the AT&T Telstar 303. These satellites 41 can be used 
for both digital and analog program transmission. 
[0082] In one embodiment, the input signals into the 
cable television delivery system 20 are packaged prior 
to uplink by an Operations Center 56. Included in the 
program signals, which are pre-packaged, is informa- 
tion which enables equipment at the subscriber's home 
to display menus for choosing particular programs. After 
packaging, the packaged television program signal is 
prepared for satellite transmission and sent from the Op- 
erations Center 56 to the cable headend 42 via satellite 
transmission. 

[0083] Depending on the specific embodiment, the 
television program signal may need to be compressed, 
combined/multiplexed, encoded, mapped, modulated, 
upconverted and amplified. The digital cable delivery 
systems, which are intended to be compatible with ex- 
isting C and Ku Band satellite transmission technolo- 
gies, accept video, audio and data signals ranging in sig- 
nal quality, and supplied from a number of sources. 
[0084] Upon receipt of the programming signal at the 
cable headend 42. the signal is manipulated and sent 
into a concatenated cable system 50 to subscribers' 
homes. In the preferred digital embodiment, the signal 
reaches a subscriber's home, at a set top terminal 58, 
in a compressed format and must be decompressed pri- 
or to viewing. Depending on the particular embodiment, 
the television program signal may arrive at a subscrib- 
er's home via one or more coaxial cables, fiber cables, 
twisted pairs, cellular telephone connections, personal 
communications network (PCN) hookups or other com- 
munication media. Any of a variety of transmission 
means or transmitters known in the art may be used to 
transport the signal by way of one of the transmission 
media described. 

[0085] The connection between a subscriber's home 
and the cable head end 42 may also allow for two-way 
communications with the cable headend 42. Utilizing 
this two-way communications, the cable head end 42 
can receive information about a subscriber's account, 
billing, and programs viewed. Also, the cable headend 
42 is capable of sending computer data or computer 
software information to a subscriber's home. 
[0086] As shown in Figure 2, an analog cable TV sys- 
tem 40 can continue to exist alongside and within the 
digitally compressed system of the present invention. 
The cable headend 42 may receive analog television 
programming via satellite 41 and/or may receive analog 
programming locally. 

[0087] With the cable head end 42 of the present in- 
vention, the analog television programming may be 
combined and transmitted to viewer homes along with 



digital television programming signals. The digital trans- 
missions do not affect the analog system 40. In fact, the 
6 MHz analog cable signal may be transmitted simulta- 
neously on the same cable as the digital signal, provided 

s two signals are transmitted using separate carrier fre- 
quencies. With the present invention, the cable head 
ends 42 may continue to supply subscribers with local 
channels in an analog signal format. Alternatively, the 
analog signals can be digitized and digitally compressed 

10 at the cable headend 42 prior to combining. Video serv- 
ices may be used that accept analog feeds from around 
the country and "repackage" the analog feeds into digital 
multiplexed feeds containing multiple video channels. 
The cable boxes or set top terminals 58 installed in the 

15 viewer homes may be configured to accommodate dig- 
ital television programming only, analog only, or both. 

BANDWIDTH ALLOCATION 

20 [0088] Figure 3a depicts a cable headend 42 receiv- 
ing and routing television programming. More specifi- 
cally, it shows a cable head end receiving a greater 
amount of television programming than needed and 
routing the proper television programs to the proper por- 

25 tion of the cable systems. The digital cable headend of 
the present invention can perform bandwidth allocation 
in several ways. 

[0089] In order to accommodate cable TV systems 
that have different bandwidths and channel capacities, 

30 the cable headend transmits signals of different band- 
widths to portions of the concatenated cable system. To 
accomplish this breakdown, the television programming 
may be divided into parts such as priority one, two, and 
three programming. The large bandwidth cable TV sys- 

35 terns can accommodate all the parts of the television 
programming (priority one, two, and three). Those cable 
TV systems with a more limited bandwidth between ca- 
ble head end and viewer home are able to use the pro- 
gram delivery system by only accepting the number of 

40 parts that the cable system can handle within its band- 
width. 

[0090] For instance, as is shown in Figure 3a, three 
cable television systems 60, 62, 64 with different band- 
widths may use the program delivery system 40 and ca- 

45 ble head end 42 simultaneously with each concatenated 
cable system 60, 62, 64 accepting only those parts of 
the information sent which it is capable of handling. Pri- 
ority one television programming is accepted by all three 
systems. Priority two television programming is not ac- 

50 cepted by the cable television system whose digital ca- 
pacity is the smallest, or in this case, the 48 mHz (40 
channel analog system with eight 6 MHz segments re- 
served for digital transmissions) system 60. Priority two 
television programming is accepted and used by the two 

55 larger capacity cable television systems shown 62, 64 
respectively. Prioritythree television programming is on- 
ly used by the largest capacity television system 64 
which is capable of handling all three parts ~ Priority 
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one, two and three programming (and program menu 
information if desired). 

[0091] With this division of television programming, 
the program delivery system 40 and cable headend 42 
may be utilized simultaneously by a variety of concate- 
nated cable systems with varying system capacities. By 
placing the heavily watched or more profitable program- 
ming in the priority one division, both users and owners 
of the cable TV systems will be accommodated as well 
as possible within the limited bandwidth. 
[0092] Using this preferred embodiment, the uplink is 
able to send one signal "s" to the satellite 41 that is sent 
to the cable headend 42. Each cable headend 42 ac- 
cepts the entire signal and customizes the signal for the 
local cable system by stripping those portions of the sat- 
ellite signal "s" that are unable to be handled by the local 
cable system 60, 62, 64. This eliminates the need for 
requiring the uplinks 46 to send different signals for re- 
ception by different capacity cable headends 42. 
[0093] There are several ways in which the cable 
headend 42 may strip the unnecessary signals. A per- 
son skilled in the art will derive many methods from ex- 
planation above and the three examples discussed be- 
low. 

[0094] The first method is for the signal to be sent in 
portions with each portion having a separate header. 
The cable headend 42 would then recognize the head- 
ers and transmit to the concatenated cable system only 
those signals in which the proper headers are identified. 
For example, using three concatenated cable systems 
60, 62, 64 shown in Figure 3a, the headers may be 
"001," "002," and "003." Wide bandwidth concatenated 
cable systems 64 can accept program signals with all 
three headers, while the narrowest bandwidth concate- 
nated cable system 60 may only be able to accept sig- 
nals with a "001" header. 

[0095] For this first method, a central Operations 
Center 56 must divide the program signal into three 
parts and send a separate leading header before each 
signal for each part. This method requires the additional 
signal overhead of a header on the program signal. The 
header would be transmitted from time to time as nec- 
essary. 

[0096] A second method requires a set of transpond- 
ers 52 to be assigned to each priority level and the cable 
headend 42 to route signals from the transponders 52 
corresponding to the proper priority level for the con- 
catenated cable system 60, 62, 64. For example, if there 
are three priority levels and 18 transponders 52, trans- 
ponders 52 one through nine may be assigned to priority 
level one, transponders 52 ten through fourteen priority 
level two, and transponders 52 fifteen through eighteen 
assigned to priority level three. Thus, a concatenated 
cable system (e.g., medium bandwidth system 62) ca- 
pable of operating only at priority level two, would only 
receive signals from transponders 52 one through nine, 
and ten through fourteen from the cable headend 42. 
The program signal from transponders fifteen through 



eighteen would not be transmitted to the priority level 
two concatenated cable system. 
[0097] The third and preferred method is for the cable 
headend 42 to pick and choose programming from each 

s transponder 52 and create a customized priority one, 
two, and three signal with chosen television program- 
ming. The cable headend 42 would then route the ap- 
propriate customized signal to each part of the concate- 
nated cable system 60, 62, 64 that the cable headend 

10 42 serves. This third method requires that the cable 
headend 42 have a component, such as a Combiner as 
described below, which can select among programs pri- 
or to combining the signal for further transmission on a 
concatenated cable system. In this manner, a single dig- 

1* ital program may be selected from a transponder 52 car- 
rying multiple digital programs. 
[0098] Figure 3b shows an example of a cable head- 
end 42 servicing two concatenated cable systems. In 
particular, figure 3b shows a modular solution to the 

20 problem of sending different signals down different con- 
catenated cable systems. 

[0099] In this example, RF signals 70 are received via 
satellite or land line and sent to two different groups of 
equipment. Figure 3b shows a 550 MHz signal (a signal 

25 with a bandwidth of 550 MHz, falling within the spectrum 
of 0 to 550 MHz) being produced by digital equipment 
or existing analog equipment 72 in a cable headend. 
This 550 MHz signal is transmitted over a concatenated 
cable system 74. (In the preferred embodiment, the 

30 spectrum of 0 to 50 MHz is reserved for upstream signal 
activity from the set top terminal.) A second group of 
equipment 76, which is digital equipment, is shown pro- 
ducing a 200 MHz signal in the 550 to 750 MHz range. 
The 550 MHz signal (0 to 550 MHz) is shown being com- 

35 bined with the 200 MHz signal (550 to 750 MHz) to pro- 
duce a 750 MHz signal (0 to 750 MHz) for transmission 
on a second concatenated cable system 78. Multiplex- 
ers 80 are used as necessary. 
[0100] The system of Figure 3b can support set top 

w converter boxes 58 with 550 MHz capability as well as 
converter boxes 58 with 750 MHz capability. The 750 
MHz set top terminals 58 of this particular embodiment 
will handle digital video signals in the 550 to 750 MHz 
range. 

45 [0101] Using this modular equipment concept almost 
any combination of signals with different bandwidths 
may be produced for transmission to the viewer homes. 
Also, using this system, analog and digital signals may 
be sent on the same concatenated cable system. Corn- 
so bined analog and digital signals involving 48 MHz, 72 
MHz and 1 08 MHz or other bandwidth of digital capacity 
on a mixed analog digital system are possible using the 
example shown in Figure 3b. Also, combinations such 
as one smaller bandwidth digital signal (e.g., 0 to 550 
55 MHz) and one larger bandwidth digital signal (e.g., 0 to 
750 MHZ) are possible. 

[0102] Preferably, the equipment for both the 550 
MHz equipment group 72 and the 200 MHz digital equip- 
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ment group 76 are able to select individual programs (or 
channels) from among the many programs (or chan- 
nels) received on the multiple RF signals 70. Alterna- 
tively, certain RF signals 70 may be sent to the 550 MHz 
equipment group 72 and other RF signals 70 may only 
be sent to the 200 MHz equipment group 76. This can 
be accomplished by assigning each group of equipment 
to receive signals from specific satellite transponders 52 
(e.g., transponders 1 through 9 assigned to equipment 
group one, transponders 10 through 14 assigned to 
equipment group two). Various priority levels can be dis- 
tributed to viewer homes using a modular headend de- 
sign. If transponders 52 are designated or assigned to 
certain priority levels, then each equipment group may 
be assigned priority levels and receive signals from spe- 
cific transponders. 

DIGITAL VERSION 

[01 03] Figure 4 shows the basic components of a dig- 
ital headend 42 which has the capacity to insert local 
programs (also known as local avails 84). The headend 
42 shown receives an RF signal 70 from each trans- 
ponder 52 and processes each signal through an Inte- 
grated Receiver Decoder (IRD 86) (or Integrated Re- 
ceiver Transceiver (IRT)). Each transponder signal car- 
ries multiple programs (video/audio signals). Toallowfor 
later insertion of local programs, a demultiplexer 88 is 
used to demultiplex the signal into separate video/audio 
signals. In addition, any data carried by the transponder 
signals is demultiplexed and communicated to a Control 
CPU 90. 

[0104] Information on local avails 84 (or local pro- 
gramming) is provided to the Control CPU 90 either 
manually by an operator or through a remote signal from 
a national site (not shown). For manual entry of local 
programming information, a workstation 91 or terminal 
is provided. Although a simple terminal with a CRT can 
accomplish the data entry, a workstation 91 with a 
graphical display and a mouse is preferred. From this 
workstation 91, numerous commands and a variety of 
data is provided to the Control CPU 90. A modem 116 
is provided for receiving local avail information 84 from 
a remote location. A variety of communication methods 
may be used to receive the local avail information from 
the remote site. Using the demultiplexed data signal and 
information on local avails, the Control CPU 90 inserts 
any necessary local programming using the local inser- 
tion device 92. 

[0105] It is preferred that the local insertion device 92 
receive local programs (video/audio in digital format) for 
insertion directly from a separate feed 94. The separate 
feed 94 may be an analog feed with a digital encoder 
96 or a direct digital feed 98. The local programming 
may be commercials or full length programs. The local 
insertion device adds local programs onto the digital vid- 
eo signals based on instructions from the Control CPU 
90. Following passage through the local insertion device 



92, the signal is processed through a multiplexer 100 
and modulator 1 02 before transmission to set top termi- 
nals 58 at the viewer homes. 
[01 06] Using the data signal from the transponders 52 

s and the local avail information 84, the Control CPU 90 
shown generates a digital data signal called the set top 
terminal control information stream (STTCIS). The set 
top terminal control information stream is modulated 
and also sent to the set top terminals 58. A variety of 

10 information to assist the set top terminal 58 may be sent 
on this control information stream (as discussed with fig- 
ures 11 and 12 below). For systems with set top termi- 
nals that are unable to use the STTCIS, this data signal 
is unnecessary. 

15 

DIGITAL VERSION - WITH COMBINER 

[0107] Figure 5a shows the basic components of a ca- 
ble headend 42 with a Combiner 104 that only handles 
20 digital television programming signals 103. The opera- 
tion of the cable headend 42 is controlled by the Control 
CPU 90 which may receive data signals from a remote 
source (not shown). 

[0108] Afteran incoming signal is demodulated by de- 
25 modulators 1 06 and demultiplexed by demultiplexer 88 
into separate television programs, the signal is proc- 
essed through a packet switcher and combined with oth- 
er television program signals. This combining is per- 
formed by the Combiner 104 with the aid of the Control 
30 CPU 90. 

[0109] After being combined, the signal is modulated 
by the modulator 102 and transmitted to one or more 
concatenated cable systems 50 to the viewer homes. If 
different bandwidths of television programming are re- 

35 quired for different portions of the cable system, more 
extensive hardware and software is required for the 
Combiner 104. Multiple Combiners 104 can be used in 
parallel or in series to accommodate concatenated ca- 
ble systems 50 with different bandwidths as described 

40 later. Also, multiple Combiners 104 can be used in a 
modular system design as shown in figure 3b. 
[0110] A portion of the digital signal received by the 
headend 42 may be a digital data signal 103 from a re- 
mote location. This digital data signal 103 is processed 

45 through the demodulators 106 and demultiplexers 88 
before being communicated to the Control CPU 90. The 
Control CPU 90 will use the signal as necessary to assist 
in the combining process. 

SO DIGITAL AND ANALOG VERSION - WITH 
COMBINER 

[0111] Figure 5b shows a similar system to Figure 5a 
except that analog signals 107 as well as digital signals 
55 103 can be manipulated by the headend 42. Analog tel- 
evision program signals 107 are either digitized by an 
encoder 108 and passed through the Combiner 104 or 
processed through an analog modulator 110. Although 
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a variety of digital coders may be used, an MPEG en- 
coder 108 is preferred. The MPEG encoder 108 per- 
forms the functions of digitizing and compressing in the 
same step. Those analog signals 107 which are digi- 
tized are accepted by the Combiner 104 and combined 
as necessary with digital program signals to be trans- 
mitted to the viewer. 

[0112] The analog signals 107 which are modulated 
are simply placed directly on the concatenated cable 
system 50 at an appropriate unused location in the 
bandwidth (currently 6 MHz of available bandwidth is re- 
quired). Using this method of including analog programs 
at the headend 42 produces a mixed analog and digital 
signal for use by the set top terminal 58. Appropriate set 
top terminal equipment is necessary to handle the mixed 
analog and digital program signal. The set top terminal 
58 tunes to the correct 6 MHz within the signal spectrum 
for reception of programs transmitted in analog format. 
[01 1 3] Although two methods of including analog sig- 
nals 107 are shown in the same headend 42, either 
method may be sufficient by itself. Digitizing analog pro- 
gram signals 107 using a digital encoder 108 is pre- 
ferred since this method allows a completely digital out- 
put to be transmitted to viewer homes. Use of a digital 
encoder 108 also simplifies local insertion of programs 
by the Control CPU 90. 

DETAILS ON SYSTEM OPERATION 

[0114] Figure 6a shows a more detailed embodiment 
of an advanced system headend 42 that handles only 
digital signals 117. This embodiment shows that the 
transponder 52 information can be packaged or organ- 
ized by subject matter before transmission to the head 
end 42. For example, one transponder 52 carries sports 
programming, another carries Movies, a third carries 
Magazines, etc. This organization of programming is not 
necessary for the operation of the system 42. 
[0115] This embodiment also provides for remote 
control of the Control CPU 90 by modem 116. The em- 
bodiment of Figure 6a uses MPEG 2 as the digital en- 
coding technique. Many compression techniques such 
as MPEG are available and can be used with the present 
invention. 

[0116] The Integrated Receiver Components (IRCs) 
118 shown demodulate and unscramble (if necessary) 
the received transponder signals which may contain 4, 
6, 8, or more audio/video channels of information. The 
I RC 1 1 8 demodulates the transponder signal into a dig- 
ital bit stream of multiplexed digitized MPEG 2 format 
video. In an alternative embodiment, descrambling is 
performed by a separate descrambler. In another alter- 
native embodiment, the multiplexed MPEG signal is en- 
crypted before transmission to the headend 42 and de- 
crypted by the IRC 118. 

[0117] The demultiplexers 120 separate the multi- 
plexed signals into separate individual MPEG format 
digital channels. Although figure 6a shows that the IRC 
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118 are each hardwired to specific demultiplexers 120, 
it is preferred that demultiplexers 120 be capable of 
cross connecting to any IRC 118. Specifically, the pre- 
ferred Control CPU 90 assigns the demultiplexers 120 

s to receive a multiplexed MPEG signal 1 1 7 from a chosen 
IRC 1 1 8. Depending on the transponder signal received, 
the demultiplexer may have 4, 6, 8 or more cross con- 
nects to the Combiner 104. The outputs of the demulti- 
plexers 1 20 are selectively enabled by the Control CPU 

10 90. Those outputs of the multiplexer that are enabled 
are then input to the Combiner 104. 
[0118] The Control CPU 90 of figure 6a may be in- 
structed by a remote site (e.g., a national site) via a mo- 
dem 116 or similar connection. Therefore, the remote 

is site is able to control the output of the demultiplexers 
120. Alternatively, instead of enabling the outputs of the 
demultiplexers 1 20, the inputs of the Combiner 1 04 may 
be selected by the Control CPU 90. By enabling or se- 
lecting multiplexer outputs, the Control CPU 90 is able 

so to control which television programs are combined and 
transmitted to the viewers. 

[0119] The Combiner 104 combines the enabled or 
selected outputs of the demultiplexers 1 20 into the prop- 
er format. The Combiner 104 then outputs the signals 
25 to a modulator 102. Although a digital Quadrature Am- 
plitude Modulator (QAM) or like device is preferred, var- 
ious different types of modulation techniques may be 
used with the invention. 

[0120] The QAM outputs a modulated RF carrier com- 
30 bined with other carriers onto the cable system 50. The 
converter boxes 58 in the homes select and demodulate 
a particular channel selected by the user. Although ca- 
bles are the most common transmission media to 
homes, any media including fiber, microwave transmis- 
35 sion or telephone lines may be used for carrying the sig- 
nal. 

[0121] Figure 6b shows a nearly identical embodi- 
ment as figure 6a with the addition of error correction 
equipment 124 and decryption/encryption equipment 

40 1 26. Almost any digital error correction equipment 124 
and technique may be used to ensure the integrity of the 
digital video/audio data. Although the error correction 
could take place in a variety of locations (e.g. before de- 
multiplexing or within the combiner process), it is pre- 

45 ferred that the error correction be conducted prior to 
combining. 

[0122] Figure 6b shows an embodiment which can 
perform decryption and/or encryption (if necessary) with 
decryption and encryption equipment 126 located be- 
so tween the demultiplexers 120 and the Combiner 104. 
There is no cable industry standard that has been es- 
tablished for digital encryption. Generally, each set top 
terminal vendor uses a separate encryption/decryption 
methodology. In the large digital delivery systems of the 
55 future, the digital video programs will likely be encrypted 
to suit particular set top terminal vendor decryption 
equipment before the programs are transponded. Thus, 
incompatibility problems may arise between encrypted 
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signals received by transponder 52 and a digital head- 
end's 42 set top equipment 58 being serviced. This prob- 
lem may be solved through the use of decryption and 
encryption equipment 126 at the headend 42. 
[0123] Once the signal 117 has been demultiplexed 
120 into separate video "channels," it may be decrypted 
and encrypted 126. The unwanted encryption format 
may be removed by decryption. A new encryption meth- 
odology, consistent with the decryption of the set top 
equipment 58 serviced by the headend 42, may be add- 
ed by encrypting the signal (at the headend 42) before 
transmission to the set top terminals 58. Although a va- 
riety of digital encryption methodologies may be used 
with the invention, the Digital Encryption Standard 
(DES) widely used in the defense industry is a preferred 
method. 

[01 24] Although the decryption/encryption equipment 
126 is shown located after the demultiplexers 120 and 
between the error correction 1 24 and the Combiner 1 04. 
it may be located elsewhere. For example, the equip- 
ment may be located within some of the Combiner 104 
components (described later) or it may also be located 
in a different location with reference to the error correc- 
tion 124. 

[0125] Figure 6c shows a digital-in-analog-out head 
end 42' which utilizes a Combiner 104 comprising 
MPEG Decoders 1 32 and analog modulators 1 34. The 
video is received in digital format, manipulated, convert- 
ed and transmitted to the set top terminals 58. In this 
particular design, the video is converted from digital for- 
mat to analog format for transmission to the set top ter- 
minals 58 (in analog format). Using this embodiment, 
the advantages of compressed video transmissions 
over satellites can be realized without changing a large 
installed base of analog set top terminals 58. 
[01 26] RF signals 70 are received by the head end 42 
from satellite, landline or other means of communica- 
tions. The Control CPU 90 shown may be remotely con- 
trolled or given specific instructions locally. The Control 
CPU 90 instructs the demultiplexers 120 on the identi- 
fication of a subset of the digital video signals. This sub- 
set of video signals are selected for further processing 
by the head end 42'. 

[01 27] Following selection of the digital video, the dig- 
ital video signals are processed through decoders 1 32. 
Figure 6c shows each signal processed through an 
MPEG decoder 132. Those skilled in the art will realize 
that a variety of coding and decoding methods may be 
used. Following decoding, each analog video signal is 
processed through an analog modulator 134 before 
transmission to the set top terminal 58 (not shown). Mul- 
tiple IRCs 118, demultiplexers 120, MPEG decoders 
1 32 and analog modulators 1 34 may be used in this con- 
figuration. The size of the headend 42' is limited by the 
available bandwidth to the subscriber home. 
[01 28] The following is an example of one program, a 
sports program, being processed. A desired sports pro- 
gram may be received at the cable headend 42 from a 



transponder 52 designated for sports. The demultiplex- 
er 120 assigned to the sports transponder is instructed 
to select the desired sports program. The sports pro- 
gram is then decoded into analog format and processed 

5 through an analog modulator 1 34. The analog modula- 
tor 1 34 may then place the program into 6 MHz of avail- 
able bandwidth (e.g. between 544 MHz to 550 MHz) on 
the concatenated cable system 50. 
[0129] The Combiher 104 can be used in conjunction 

io with a variety of headend 42 components. 

COMBINER SYSTEM HARDWARE 

[0130] Figure 7 shows a more detailed view of one 
'5 embodiment of a cable headend 42 with Combiner 1 04. 
Specifically. Figure 7 depicts the Combiner's 104 major 
components 140, which include components that pro- 
vide a selecting function and other components 1 42 that 
perform signal combining. The selecting function com- 
20 ponents include the demultiplexer 144 and digital logic 
components 1 46, which receive instructions from the 
Control CPU 90. the serializer 148 performs the final 
step of the Combiner 1 04, combining the signal. 
[0131] In this embodiment, data is received by a Con- 
25 trol CPU 90 along with any local avails 84. The Control 
CPU 90 generates a data signal, the set top terminal 
control information stream. The data signal is processed 
by the data modulator 1 02 and transmitted to the set top 
tennmal 58. The Control CPU 90 also sends control sig- 
30 nals to the digital logic 1 46. 

[01 32] The control signals instruct the digital logic 1 46 
on the video to be combined. The digital logic 146 se- 
lects the videos to be combined and sends the video 
signals to the serializer 1 48 in an appropriate timing se- 
as quence. The serializer 148 subsequently creates one 
signal for transmission to the set top terminal 58. 
[0133] In addition toproviding instructions to the Com- 
biner 1 04 for selection of videos, the Control CPU 90 
effectuates the combining process and monitors the 
40 process to ensure the integrity of the combined signal. 
The hardware configuration of figure 7 can be adapted 
for any number of transponders 52 and video/audio sig- 
nals. The number of modulators 1 02 needed varies de- 
pending on the specific embodiment. 
45 [0134] Figure 8 is a detailed schematic of a preferred 
design for a Combiner 104. The Combiner 104 hard- 
ware consists of the following logic: configuration block 
152, logic block 153, control FIFO 154. FIFOs 156. Out- 
put Gates 158 and a serializer 148. The Combiner 104 
so is followed by a modulator 102 for modulating the signal 
before transmission to the set top terminals 58. The 
schematic of Figure 8 can be adapted for any number 
of video signals. 

[0135] The configuration block 152 receives instruc- 
ss tions from the Control CPU 90. The configuration block 
152 instructs the control FIFOs 154 and the logic block 
153on the video signals to be passed. The configuration 
block 152 configures the Combiner 1 04 by providing the 
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necessary information to assign FIFOs 156 to handle 
specific program signals included within the digital video 
data stream 168. 

[0136] The logic block 153 consists of the following 
sublogic elements: a receiver 1 62, identifier check 1 64, s 
and a Cyclic Redundancy Check (CRC 166). The logic 
block 153 receives a digital video data stream 168, a 
clock signal 170, and a configuration signal 172 (from 
the configuration block). The logic block 153 outputs 
control signals 174 to the Control FIFO 154 and data io 
signals 176 to a bank of FIFOs 156. The receiver 162 
and identifier check 1 64 use the configuration signal 1 72 
to determine the identity of video data to be passed 
through to the FIFOs 1 56. 1 n this manner, the logic block 
153 divides the video data stream 168 into its compo- « 
nent parts. The identifier check 164 examines the ad- 
dresses (or other identifying data) attached to the video 
data to separate the video data into parts, each part be- 
ing a different program. A CRC 1 66 or other check may 
be included with the logic block. 20 
[0137] Each FIFO 156 acts as a buffer, temporary 
storage, and passes packets of video to the output gates 
158. Preferably, there is one logic gate associated with 
each FIFO 156. FIFOs 156 and logic gates commonly 
used in the electronics industry can provide the capabil- 25 
ities described. In the preferred embodiment, the FIFOs 
156 include level indicators or "trigger points" to assist 
the Control CPU 90 in closely monitoring the data flow. 
To limit the breaking up of segments of data, it is pre- 
ferred that the FIFOs 156 be at least large enough to 30 
hold an integer number of frames or packets of data. 
[01 38] If delaying of programming and minor changes 
in program scheduling is acceptable, then FIFOs 156 
may provide large temporary storage. This storage ca- 
pacity will allow minor time shifts in programming to en- 35 
sure that no overflow conditions occur. The FIFOs 156 
must be large enough to handle the worst case, or h igh- 
est burst of speed on all channels without overflowing. 
Any loss of data from a FIF0 156 would result in picture 
disruption. The disruption may be very annoying to view- w 

[0139] In the preferred embodiment, where cost and 
maintaining an exact program schedule is important, the 
FIFOs 156 are not large enough to handle all overflows. 
Regardless of the size of the FIFOs 156, timing consid- 4S 
erations are still important. The size of the FIFOs 156 is 
dictated by a series of factors such as cost, acceptable 
loss of data, scheduling and timing concerns. These fac- 
tors must be balanced to determine the size of the Fl FOs 
1 56 needed for any particular embodiment. so 
[0140] Data re-synchronization is a complex part of 
the Combiner's 104 task. The logic block 153 monitors 
all the FIFO 156 activity and according to a fixed algo- 
rithm, will control the output gates 158. The logic block 
1 53 and control Fl F0 1 54 effectively open and close the ss 
gates 158 in a fashion that maintains constant output to 
the modulator 102 while not allowing any FIFO 156 to 
overflow data. There may be times when the data flow 



is too slow and dummy data may need to be placed in 
the data stream 168 before the final output to the seri- 
alizer 1 48. This is necessary to maintain a full bit stream 
speed to the set top terminals 58. 
[01 41 ] The output gates 1 58 pass the video to the se- 
rializer 148. Theserializer 148 converts the data stream 
168 from the FIFOs 156 (preferably 8-bit wide) into a 
single bit output stream. The stream is placed on the 
cable system or other transmission media. 
[0142] Figures 9a and 9b show a more detailed sche- 
matic of one hardware implementation of the Combiner 
1 04. Figure 9a shows the specific hardware of the Com- 
biner 104 in an embodiment which uses IRDs 86 and a 
QAM 1 02. Figure 9b shows the output control logic 1 90 
which may be located remotely from the Combiner 104. 
In the preferred embodiment, the output control logic 
190 is located between the Control CPU 90 and Com- 
biner 104. 

[0143] Referring to figure 9a, an RF signal 70 is re- 
ceived from a satellite 41 and passed to an IRD 86. The 
IRD 86 processes the signal into an MPEG data signal 
and a clock signal. Both the MPEG data signal and clock 
are passed to the digital receiver 162. 
[0144] The receiver 162 accepts a serial MPEG data 
stream and clock information 170 from the IRD 86. The 
receiver 1 62 converts the data into parallel 8-bit wide 
information. Each 8 bits of data received is compared 
using the address check 164' (or other identifier or ad- 
dress check 164') to addresses stored in the address 
check 1 64'. If there is an address match, the data of that 
particular packet is routed to the appropriate FIFO 156 
which is handling data for that address. If there is no 
match, then the data is not routed to any FIFO 156. In 
other words, unneeded video/audio bit streams are not 
routed to any FIFO 156 but are simply ignored. 
[014S] Each FIF0 156 is assigned to handle a partic- 
ular video signal. These assignments may be made dy- 
namically. The assignments are not required to be in any 
particular order, any FIFO 156 can be assigned any vid- 
eo. In alternative embodiments with FIFOs 1 56 of differ- 
ent size, fast video signals are assigned to larger FIFOs 
156. Since the video signal's MPEG packets are ad- 
dressed, each FIFO 156 is assigned to receive certain 
video packets in MPEG format that have the appropriate 
address assigned to that FIFO 156. 
[0146] The FIFO control 154 also increments the 
Fl F0 1 56 input address counter. In this manner, the con- 
trol logic 1 54 is able to monitor the level of video packets 
input to the FIFO 156 and send the appropriate signal 
to the Control CPU 90 when the FIFO 156 is reaching 
its capacity. It also allows the Control CPU 90 to monitor 
the levels in each FIFO 156. 

[0147] The FIFO control block 1 54 increments a FIFO 
156 input and output address counter. In this manner, 
the FIFO control block 154 can keep track of both the 
input and the output flow to each FIFO 156. 
[0148] The cyclic redundancy check (CRC 166) cal- 
culates the CRC 166 of the data section of the packet 
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on the fly so that when the last byte of data has been 
latched into the FIFO 156 the calculated CRC 166 can 
be compared to the CRC 166 appended to the end of 
the data section of that packet. If there is a difference in 
one or more bits of the 32-bit CRC 166, then an error s 
flag is set to indicate a flawed packet is coming through. 
The Control CPU 90 and control logic 154 must decide 
whether or not to pass flawed packet. It may also be 
possible to correct the error downstream after the seri- 
alizer 148 but prior to the modulation. io 
[0149] Each time the output gate 158 is enabled, a 
number of packets are transferred to the serializer 1 48. 
In the preferred embodiment, no subsets of packets are 
transferred to the serializer 148. The serializer 148 con- 
verts 8-bit wide data from the FIFOs 156 into a single '5 
bit output stream. 

SOFTWARE 

[0150] Figure 10a is a high-level flow chart of the soft- 20 
ware resident at the Control CPU 90 to operate the Com- 
biner 104. The Control CPU 90 sends appropriate in- 
structions to various components of the Combiner 1 04 
to ensure the selection of appropriate videos and that 
the video signals are combined in an appropriate man- 25 
ner. All of the software shown in Figures 10a through 
10c and described below may be implemented in hard- 
ware instead of software. The software routines may be 
hardwired as part of the Combiner 104. 
[0151] The Control CPU 90 will first receive com- 30 
mands from a central site (block 200). These commands 
will include which video signals should be selected and 
other information such as the types of signals (fast or 
slow video signals), whether the video is encrypted and 
the encryption methodology used, etc. The video can ss 
be categorized or "typed" by the bit rate of the data flow 
such as slow medium and fast data flow. Fast video or 
fast changing video with a great deal of movement re- 
quires a "faster" bit rate than slow moving video or still 
video. 40 
[0152] Some video segments (or channels) may re- 
quire less data flow because of less background move- 
ment or motion (slow video signals), while other video 
segments may require greater data flow because of 
more background motion and changing details (fast vid- 45 
eo signals). For instance, action scenes in sports or 
movies require greater video data than still pictures or 
pictures with mostly blue sky background. In the pre- 
ferred embodiment, this type of information on the video 
segments is received by the Control CPU 90 from the so 
central site. Alternatively, the video type information 
(fast or slow) may be determined using digital equip- 
ment at the headend 42. This digital equipment senses 
the amount of data and determines the type of video be- 
ing received. 55 
[0153] Upon receipt 200 of the information from the 
central site, the Control CPU 90 will check that the video 
combination requested by the central site is an accept- 



able combination of video feeds (block 204). If the cen- 
tral site (block 200) has requested a combination that is 
beyond the capability of the Combiner 104 equipment 
located at that cable headend 42, a notification signal 
(block 208) will be sent to the central site (block 200) 
requesting new information. The combination of video 
feeds (decision block 204) may be inappropriate for a 
variety of reasons, including too many video feeds 
(which is determined by decision block 204) or too many 
video packets to combine (or too much fast changing 
video, fast video). Although only one verification check 
is shown for the information received from the central 
site, those skilled in the art will realize that many verifi- 
cation checks on the information from the central site 
may be conducted. Following verification, notification or 
reject signals may be sent to the central site. 
[0154] Following the verification checks, the Control 
CPU 90 sends video configuration data to the configu- 
ration logic (function block 21 2). This configuration data 
will inform the Combiner 104 of each video signal to se- 
lect and each signal to de-select. 
[0155] The software (block200), which receives infor- 
mation from the central site, verifies it, and generates 
configuration data to send to the configuration logic, 
(function block 212) may be executed at irregular inter- 
vals. The remaining portions of the software should be 
executed on a regular basis. 

[0156] The Control CPU 90 monitors (block216) each 
FIFO 156 to determine what percentage of FIFO 156 
capacity is filled. To accomplish this task, the Control 
CPU 90 will receive electrical signals from either the 
control FIFO 154 or each individual FIFO 156. These 
signals will be analyzed and a determination on the level 
of each FIFO 156 is made. Following this analysis, the 
Control CPU 90 will determine if any one FIFO 156 ex- 
ceeds the first threshold level set on percentage of ca- 
pacity filled (e.g., 75% filled) (decision block 220). If one 
of the FIFOs 156 exceeds the first threshold level of ca- 
pacity filled, then an overflow condition exists. If there 
is an overflow condition, the Control CPU 90 must take 
steps to determine which packets of information may be 
deleted. 224. This is further described in Figure 10c. Af- 
ter an appropriate number of packets of data are deleted 
to eliminate the overflow condition, the system controls 
the output gates (block 228). Of course, if there is no 
overflow condition, the system may proceed directly to 
controlling the output gates 228. The Control CPU 90 
instructs the output gates (block 228) to open at the ap- 
propriate times. This is defined in further detail with the 
description of Figure 10b below. 
[0157] Following the control of the output gates (block 
228), the CPU 90 determines whether it has received 
further information from the central site (block 200) or 
whether it is time for it to reconfigure the selected videos 
(decision block 232). If the Control CPU 90 has received 
new signals from the central (site block 200). then it 
processes those signals and determines whether there 
are any changes to the video selection. If it has not re- 
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ceived any signals from the central site, it still deter- 
mines whether it has reached a time period, such as on 
the hour or on the half hour, when changes to the se- 
lected video are required. If changes are required or a 
new configuration is required, the software will cycle to 
the subroutines which handle the configuration. 
[0158] Figure 1 0b is an example of the software flow 
for the controlling of the output gates (block 228). The 
Control CPU 90 receives specific information on the lev- 
el of data in each FIFO 156 (function block 236). It 
checks each FIFO 156 to determine the percentage of 
the FIFO's 1 56 capacity that has been filled (block 240). 
Following this check, the Control CPU 90 determines 
the priority of each FIFO 156 for sequencing, 244. 
[0159] A variety of analytical and statistical methods 
may be used to determine the priority of the FIFOs 156 
for sequencing. Some factors which should be consid- 
ered are whether the video feed to that Fl F0 1 56 is con- 
sidered a fast video feed and designated as such, how 
quickly the FIFO 156 is receiving additional information 
from its video feed, and whether that FIFO 156 has had 
video packets recently deleted. 
[0160] The simplest method of determining priority 
would be to simply make the FIFO 156 with the least 
available capacity (remaining) the number one priority 
for sequencing. In this manner, FIFOs 1 56 would be se- 
quenced in accordance with their levels. However, other 
information should be taken into account to more accu- 
rately prioritize the FIFOs 156 and receive better results 
from the Combiner 104. For example, the FIFOs 156 
which are receiving "fast" video signals and in the recent 
sampling have received large quantities of video data, 
are more likely to require a higher priority than an equally 
filled FIF0 156 that is receiving "slow" video and recent 
sampling has shown that it is receiving data at a slow 
rate. With the proper prioritizing, most overflow condi- 
tions are avoided. 

[0161] Following prioritization the Control CPU 90 
steps to the next priority FIF0 1 56 (function block 248). 
At this time, the Control CPU 90 signals the appropriate 
FIFO 156 output gate to release the video/audio infor- 
mation, 252. 

[01 62] Figure 1 0c shows a simple example of how the 
overflow condition may be handled with software at the 
Control CPU 90. This subroutine 224 must determine 
which packets of video/audio information are to be de- 
leted and how many packets are to be deleted. Prior to 
exiting from this subroutine, the software must correct 
the overflow condition, as represented at function block 
256. The first step in the subroutine is for the software 
to check the particular FIFO 156 that has triggered the 
overflow condition. The subroutine then determines 
whether the next MPEG video packet in that particular 
FIFO 156, the overflow FIFO 156, is a less important 
MPEG video packet (decision block 260). A less impor- 
tant video packet may be defined in many ways. How- 
ever, timing and synchronization information is consid- 
ered important in most instances. One example of a less 



important video packet is a one that contains fine detail 
about the video picture. A less important MPEG video 
packet provides video information on the fine details of 
a moving picture. 
5 [0163] If it is found that the next MPEG packet is a 
less important packet (e.g., fine), that less important 
packet may be deleted, block 264. If the next packet in 
the overflow FIFO 156 is not a less important packet, 
then the system moves on to the next FIFO 156, which 
10 is at the second highest level of capacity (block 268). 
The subroutine 224 now returns to check (block 260) 
this FIFO 156 to determine whether the next MPEG 
packet is a less important MPEG packet. This loop of 
checking each Fl F0 1 56 for a less important packet con- 
's tinues until a less important packet is found or until the 
loop has checked each FIFO 156, whichever event oc- 
curs first. 

[0164] Once the subroutine 224 has either found a 
packet to delete or cycled through all the FIFOs 156, it 

20 proceedstoanotherdecision. The subroutine's 224 next 
decision is whether it is necessary to delete any addi- 
tional packets. To make this decision, the subroutine 
224 determines whether any of the FIFOs 1 56 are over 
a second threshold level that is set (e.g. 80 or 90% full), 

25 as at decision block 272. If there are Fl FOs 1 56 that are 
over the second threshold level, then the subroutine 224 
will delete an entire MPEG video packet (block 276) but 
it will not delete timing information. Preferably, the pack- 
et deleted is an MPEG video packet from the same Fl FO 

30 156 that the subroutine 224 has deleted the fine packet. 
If the second threshold level is not reached, then the 
subroutine 224 checks whether the first threshold level 
is reached (block 280). If the first threshold level is still 
surpassed, then the subroutine 224 begins anew and 

as looks for a FIF0 1 56 with a fine MPEG packet to be de- 
leted. 

[0165] A number of threshold levels may be checked 
with varying degrees of actions taken to avert overflow 
problems (e.g. 75%, 85%, 95%). The higher the thresh- 
40 old the more detrimental (or serious) the action taken by 
the subroutine 224 to prevent catastrophic signal dis- 
ruption to the viewer. 

[01 66] Although this subroutine 224 can be performed 
in a variety of manners, it is preferred that those MPEG 

45 packets (block 276) having the least effect on the video 
are deleted first (less important). Therefore, synchroni- 
zation signals would not be deleted. It is preferred that 
fine detail MPEG video packets of information are de- 
leted first. Using the subroutine 224 shown, it is likely 

50 that the fine detail MPEG packets (block 276) on fast 
moving video would be the first packets to be deleted. 
These packets are the least likely to affect a subscriber's 
picture. Since it is a fast moving video picture, one 
MPEG packet providing fine details on that picture is 

55 likely to go unnoticed to a viewer's eye. If larger, more 
important packets of information are required to be de- 
leted, the viewer may notice a momentary pause in his 
video picture or a slight distortion in a subset of the 
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screen. This will occur because new video to refresh the 
screen would be deleted and the next picture is delayed. 
Those skilled in the art will realize that many subroutines 
224 which can control the overflow condition can be 
used. s 

ADVANCED EMBODIMENT 

[01 67] Figures 1 1 shows an overview of the operation 
of a more complex program delivery system 40. Figure 10 
1 2 is a schematic of the preferred embodiment of a dig- 
ital cable headend 42 to support the more complex pro- 
gram delivery system 40. This embodiment incorpo- 
rates the Combiner 104 in a more advanced cable de- 
livery system which provides programming information 
and advanced television features to viewers. The head- 
end 42 of this embodiment is shown in two parts a signal 
processor 300 and a network controller 304. The Com- 
biner 104 is one part of the signal processor 300. 
[0168] The Operations Center 56 shown, is a central 20 
site 200 which performs program packaging and deliv- 
ery control. Program packaging involves the organiza- 
tion of programs and digital information about the tele- 
vision programs for use by the cable headend 42 and 
the viewers. In the preferred embodiment, the packaged 25 
program signal will be treated at a master control uplink 
site 46 prior to being transmitted to the satellite 41 . Var- 
ious satellite multi-accessing schemes and architec- 
tures can be used with the system, including both single 
channel per carrier (SCPC) frequency division multiplex so 
(FDM) and multiple channel per carrier (MCPC) time di- 
vision multiplexing (TDM). Time division multiplexing is 
the more desirable scheme. The signal is transmitted 
from the satellite 41 to the cable headend 42 where the 
signal is treated and delivered through cables to a sub- ss 
scriber's home. The Operations Center is described in 
detail in EP-A-0 732 030. 

[0169] The cable head end 42 receives the digitally 
compressed and multiplexed signal from the satellite 41 
and processes the signal for further distribution to the 40 
subscriber homes. The cable headend 42 of this em- 
bodiment performs two primary functions in the cable 
delivery system. It will act as a signal processor 300 and 
distribution center for routing the digitally compressed 
signals to subscribers and it will act as a network con- 45 
trailer 304 receiving information from subscribers and 
passing, the information on to the Operations Center 56 
or other remote sites (such as regional, statistical and 
billing sites not shown). 

[0170] I n order to perform these two functions, the ca- so 
ble head end 42 of the preferred embodiment is 
equipped with two computer processors working in uni- 
son. Use of two processors performing different func- 
tions increases the speed and capability of the cable 
head end 42 without a significant increase in cost. One ss 
processor, the Control CPU 90 in the signal processing 
system, handles the receiving, processing and combin- 
ing of the satellite 41 signal for distribution to subscrib- 



ers. The second processor acts as a network controller 
304 and monitors activity of the subscriber's set top ter- 
minal 58. The cable headend 42 can be operated by one 
CPU or a series of CPU's which perform the Control 
CPU 90 and network control functions. 
[0 1 71 ] The signal processing system 300 will treat the 
signal as necessary for use by the subscriber's set top 
terminal 58. In the simplest embodiment, the amount of 
processing that is necessary by the signal processing 
system 300 is limited to demultiplexing and frequency 
allocation. However, in the preferred embodiment, the 
signal processing system 300 demultiplexes the signal, 
processes the signal through the Combiner 104, allo- 
cates frequencies and then re-multiplexes the signal us- 
ing a different multiplexing scheme prior to the signal's 
distribution to the subscriber. In addition, for embodi- 
ments in which the control of local availability time is de- 
sired at the cable headend 42, the signal processing 
system 300 must be capable of compressing and adding 
additional signals to the satellite 41 signal. 
[0172] In order to incorporate local programming, the 
signal processing system 300 would demultiplex the 
satellite 41 signal, compress the local programming, 
combine the compressed local program with the satellite 
41 signal and then multiplex the signal prior to delivery 
to the subscriber terminals 58. Local programming in an- 
alog format may also be combined by the Combiner 1 04 
as described earlier. Most of the activities necessary for 
incorporating local programming will be automatically 
performed by the signal processing system 300. In the 
preferred embodiment, the signal processing system 
300 incorporates all the necessary digital switching ca- 
pability to serve numerous subscribers and multiple 
concatenated cable systems 50, as shown in Figure 2. 
[0173] Although it is possible, it is preferred that the 
cable headend 42 does not perform any video decom- 
pression. Signals received by the cable headend 42 
must be decompressed before transmission from head 
end 42 to subscriber location only when the compres- 
sion algorithm used for the cable system differs from the 
one used for satellite transmission 41. Separate com- 
pression algorithms may be used to maintain desired 
signal quality and throughput over both of the transmis- 
sion mediums. Also, digital compression is needed if the 
cable head end 42 operator wishes to transmit local an- 
alog signals to viewers in digital form. These analog sig- 
nals received by the cable head end 42 require encoding 
before transmission to viewer homes (as shown earlier 
in figures 4 and 5b). 

[0174] In the preferred embodiment, two-way com- 
munications between the network controller 304 and set 
top terminal 58 will occur over cable lines. Interactive 
television programming can be accommodated through 
the network controller 304. In addition, the network con- 
troller 304 will be able to access set top terminals 58 via 
phone lines for trouble shooting, special features or so- 
phisticated reprogramming. 

[0175] To perform its functions, the network controller 
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304 must work closely with the signal processing system 
300. In many instances the data signal (also called the 
program control information signal) received from the 
Operations Center 56 must be modified prior to being 
sent to the set top terminals. These modifications to the s 
program control information are made by the network 
controller 304 working in conjunction with the signal 
processing system 300 to send a set top terminal 58 
control information stream (STTCIS). From the signal 
processing system 300, the network controller 304 re- 10 
ceives the program control information signal which in- 
cludes cable franchise specific information added by the 
Operations Center 56. The network controller 304 mod- 
ifies the program control information signal, if neces- 
sary, and communicates the new information to the sig- '5 
nal processing system 300. The signal processing sys- 
tem 300 then forwards the information to the set top ter- 
minal 58 in the form of the STTCIS. In most instances 
the network controller 304 will modify the program con- 
trol information signal by adding additional information. 20 
In a simple embodiment, the program control informa- 
tion signal can be passed through the cable headend 
42 to the set top terminal 58 without any modifications. 
[01 76] Although the signal processing system 300 will 
handle the addition of simple local availabilities (e.g. lo- 2s 
cal advertisements) into the signal sent to the set top 
terminal 58, the network controller 304 will handle any 
of the more sophisticated local programming needs 
such as interactive programming and certain data serv- 
ices. The network controller 304 will receive any elec- 30 
tronic signals sent by the set top terminal 58 including 
those in response to interactive service requests and 
some data service requests. The network controller 304 
coordinates the necessary switching and access to al- 
low the subscriber to enjoy these services. ss 
[0177] The network controller 304 has the capability 
of performing "on the fly programming" changes, assist- 
ing in masking portions of subscriber's television 
screens (split screen video), assisting in selecting dif- 
ferent audio signals for the same video (foreign languag- w 
es), assisting in interactive features, create tiered pro- 
gramming, etc. For last minute changes to programming 
(such as for a local emergency or important regional 
events), an operator using the network controller 304 
can modify the program control information signal "on 45 
the fly" and change menus available to the subscriber. 
This accommodates short notice changes to program 
packaging that can not be provided to the Operations 
Center 56 in advance. In order to accommodate split 
screen techniques for promo and demo video, those un- so 
desired video portions of the screen must be masked. 
The network controller 304 can send the necessary con- 
trol information to inform the set top terminal 58 to mask 
portions of a specific channel's video. For example, a 
video channel with a split screen showing four separate 55 
videos would require a 3/4 mask to focus the viewer on 
the featured video clip. The network controller is de- 
scribed in detail in EP-A-0 732 031 . 



[0178] A number of digital cable head end 42 embod- 
iments have been shown. Also, based on the examples 
shown, a headend 42 may be configured in a variety of 
ways using a Combiner 1 04 as a component. 
[0179] The terms and descriptions used herein are set 
forth by way of illustration only and are not meant as 
limitations. Those skilled in the art will recognize that 
numerous variations are possible within the scope of the 
invention as defined in the following claims. 



Claims 

1. An apparatus for use in a cable television system 
headend that receives and multiplexes digital video 
signals, comprising 

means (86, 91, 116; 106; 118) for receiving in- 
formation and a plurality of digital video signals 
each containing a plurality of digitized pro- 
grams, wherein the received information in- 
cludes data on the identities of a plurality of dig- 
itized programs to be selected for distribution 
to the program subscribers (58); 
processor means (90) for sending instructions 
including: 

means for determining (204) the identities of 
the plurality of digitized programs to be select- 
ed using the received information, and 
means for generating instructions (212) on the 
identities of the plurality of digitized programs 
to be selected; 

means (140), connected to the processor 
means (90), for selecting any of a plurality of 
digitized programs from any one or more of the 
plurality of digital video signals based on in- 
structions received from the processor means 
including: 

means for demultiplexing (88, 120, 144) the re- 
ceived digital video signals into component 
parts so that each of the plurality of digitized 
programs can be identified; and 
means for communicating (146) the identified 
digitized programs using the program identi- 
ties, wherein the program identities are deter- 
mined by the processor means (90) and sent to 
the communicating means in the instructions 
from the processor means (90); 
means (104, 142), connected to the selecting 
means (140), for combining the communicated 
programs into a combined signal including re- 
ception means (148) for receiving the commu- 
nicated programs from the selecting means 
(140); and 

means for distributing (102, 50; 102', 134) the 
combined signal to subscribers in the cable tel- 
evision system. 
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2. The apparatus of claim 1 , wherein the distributing 
means includes: 



3. The apparatus of claim 1 or 2, the receiving means 
including demodulator means (1 1 8; 1 06) for demod- 
ulating the plurality of digitized programs. 

15 

4. The apparatus of any of claims 1 to 3, wherein the 
apparatus is capable of producing analog programs 
and wherein the combining means (104, 142) fur- 
ther includes a digital-to-analog converter (1 32) for 
converting the communicated programs into analog 20 
program signals that represent the produced ana- 
log programs. 

5. The apparatus of claim 4, wherein the combining 
means (104, 142) further includes analog modula- 25 
tors (134) for modulating the analog programs into 
the combined signal for distribution to the subscrib- 
ers (58). 

6. The apparatus of any of claims 1 to 5, wherein an- ao 
alog video and audio programs are received and 
combined with the digitized programs and wherein 

the apparatus further includes: 



7. The apparatus of any of claims 1 to 6, wherein an- 
alog video and audio programs are received and 
combined with the digitized programs, and wherein w 
the means for receiving analog program signals in- 
cludes a digital encoder (96, 108) for digitizing an- 
alog video and audio programs into local digitized 
programs. 

45 

8. The apparatus of claim 6 or 7, wherein means for 
receiving analog program signals further includes 
means for compressing the analog program sig- 
nals. 

50 

9. The apparatus of claim 7 or 8, wherein the selecting 
means (140) further includes: 



(146), wherein the local digitized programs are 
identified by address packets. 

10. The apparatus of any of claims 6 to 9, wherein an- 
alog programs are distributed with the combined 
signal using a first carrier frequency and a second 
carrier frequency, and 

wherein the distributing means includes: 
an analog modulator (110, 134) for modulating 
the received analog programs onto the first car- 
rier frequency; and 

a digital modulator (102) for modulating the 
combined signal onto the second carrier fre- 
quency. 

11. The apparatus of any of claims 1 to 10, wherein the 
digitized programs are expressed in video data for- 
mat having video data, and wherein the apparatus 
further includes means (1 24) for error correcting the 
video data of the digitized programs. 

12. The apparatus of any of claims 1 to 11 , wherein the 
digitized programs are received encrypted using 
one or more methods of encryption, and wherein 
the apparatus further includes decrypting means 
(1 26) for removing one of the methods of encryption 
from the digitized programs prior to the combined 
signal distribution to subscribers (58). 

13. The apparatus of any of claims 1 to 12, comprising 
means (126) for encrypting the identified programs 
so that only authorized subscribers can decrypt the 
programs after distribution. 

14. The apparatus of any of claims 1 to 13, wherein the 
information on digitized programs to be selected is 
received with the digital video signals, and wherein 
the receiving means includes: 

an information data demultiplexer (88; 120) for 
extracting a data signal containing the informa- 
tion on digitized programs to be selected; and 
means for transferring the data signal from the 
information data demultiplexer to the processor 
means (90). 

15. The apparatus of any of claims 1 to 14, wherein the 
receiving means includes: 

terminal means (91) for manually entering in- 
formation on digitized programs to be selected; 
and 

means for forwarding the entered information 
on digitized programs from the terminal to the 
processor means (90). 

16. The apparatus of any of claims 1 to 15, wherein the 



means for accepting the local digitized pro- 
grams from the digital encoder (96; 108); 
means for identifying the local digitized pro- 
grams for communication to the combining 
means (142) by the communicating means 



digital modulator means (102, 102') for modu- 
lating the combined signal so that the digitized s 
programs can be transmitted to the subscribers 
(58); and 

a concatenated cable system (50) fortransport- 
ing the digitally modulated signal with digitized 
programs to the subscribers (58). 10 



means (96; 1 07, 1 08) for receiving one or more 35 
analog program signals. 
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receiving means includes: 

modem means (1 1 6) for acquiring the data sig- 
nal containing the information on digitized pro- 
grams to be selected; and 
means for delivering the data signal to the proc- 
essor means (90). 

17. The apparatus of any of claims 1 to 16, wherein the 
communicating means (146) further includes: 

means for obtaining the digitized programs 
from the demultiplexing means (144); 
means for accepting the instructions from the 
processor means (90); 

configuration means (152) for interpreting the 
instructions received from the processor 
means (90) and providing program identifying 
data; and 

logic means (153) for receiving program iden- 
tifying data and enabling the identified digitized 
programs to be communicated to the combin- 
ing means (104, 142). 

18. The apparatus of any of claims 1 to 17, wherein 
combining means (104, 142) further includes: 

a plurality of storage means (1 56) for temporar- 
ily storing the selected video program before 
combining the selected video programs where- 
in each storage means temporarily stores a 
portion of one selected video program at a time; 

wherein the selecting means (140) includes 
means (1 54) for accessing each of the plurality 
of storage means by switching from one stor- 
age means to another storage means for as- 
sisting in combining stored portions of video 
program into the combined signal. 

19. The apparatus of claim 18, wherein the plurality of 
storage means is a plurality of first-in-first-out queu- 
ing means (1 56) for temporarily storing portions of 
the communicated programs; and wherein the ac- 
cessing means (154) sends control information to 
the plurality of first-in-first-out queuing means (156). 

20. The apparatus of any of claims 1 to 19, wherein the 
combining means (104, 142) includes a plurality of 
output gates (158) controlled by the processor 
means (90) for output of communicated programs. 

21. The apparatus of any of claims 1 to 20, wherein the 
digitized programs are expressed by a series of vid- 
eo data packets and wherein the communicating 
means (1 46) communicates video data packets to 
the combining means (104, 142), and wherein the 
reception means (148) of the combining means 



places the video data packets in a serial order. 

22. The apparatus of claim 21, wherein the processor 
means (90) further includes: 

s 

means for prioritizing the communicated video 
data packets by importance; and 
means for controlling the order of the commu- 
nicated video data packet flow using the prior- 
io itization established by the prioritizing means. 

23. The apparatus of claim 21 or 22, wherein commu- 
nicated video data packets are discarded by the 
combining means (104, 142) to limit disruption of 

15 video reception by the subscribers (58) and the ap- 
paratus further includes means for determining 
which communicated video data packets to be dis- 
carded. 

20 24. The apparatus of any of claims 1 to 23, wherein the 
digital video programs are grouped into a plurality 
of sets and some subscribers are not authorized to 
receive a first set of video programs, and 

25 wherein the apparatus further includes means 

for simultaneously selecting (190) a first set of 
digital video programs and selecting a second 
set of digital video programs, and 
wherein the combining means includes means 

30 for combining the first set of selected digital vid- 

eo programs and the second set of selected 
video programs to produce thecombined signal 
for distribution to the subscribers. 

as 25. The apparatus of any of claims 1 to 24, wherein the 
distribution means including transmission media 
(50) have telephone lines. 

26. The apparatus of any of claims 1 to 25, further in- 
40 eluding: 

a network controller (304) for controlling the op- 
eration of the processor means (90) and the 
subscribers (58). 

45 

27. The apparatus of claim 26, wherein said network 
controller (304) includes 

means for obtaining communications from the 

50 subscribers (58); 

a computer processor (308), connected to the 
obtaining means and the processor means 
(90), for generating the instructions that are 
sent by the processor means (90) to the select- 

55 ing means (140), wherein the instructions are 

generated using the obtained communications 
from the subscribers (58); and 
means for transferring the instructions from the 
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computer processor (308) to the processor 
means (90) to be used for selecting any of the 
plurality of digitized programs. 

28. The apparatus of any of claims 1 to 27, wherein the 
receiving means includes 

integrated receiver means (86, 118) for receiv- 
ing transponded signals containing the infor- 
mation and digital video signals; and 
wherein the selecting means (140) includes 
means for grouping transponded signals into 
priority levels wherein a first group of trans- 
ponded signals are priority level one and a sec- 
ond group of transponded signals are priority 
level two; 

means for demultiplexing the priority level one 
transponded signals into priority level one dig- 
ital programs and priority level two transponded 
signals into priority level two digital programs; 
first means (90, 140) for selecting priority level 
one digital programs; and 
second means (90, 140) for selecting priority 
level two digital programs, and 
wherein the combining means (142) combines 
the communicated programs received from the 
selecting means (140), wherein the communi- 
cated programs contain the selected priority 
level one and two digital programs for distribu- 
tion to subscribers. 

29. A method for distributing programs to subscribers 
in a cable television system that receives and mul- 
tiplexes digital video signals, wherein digitized pro- 
grams are selected and combined for distribution to 
program subscribers, the method includes the 
steps of: 

receiving a plurality of digital video signals con- 
taining digitized programs; 
receiving information on digitized programs to 
be selected for distribution to the program sub- 
scribers; 

selecting any of a plurality of digitized programs 
from any one and more of the plurality of digital 
video signals based on the received informa- 
tion; 

combining the selected programs into a com- 
bined signal; and 

distributing the combined signal to the sub- 
scribers. 

30. The method of claim 29, further including the steps 

of: 

sending instructions to the selecting step in- 
cluding: 

determining (204) identities of digitized pro- 



grams to be selected using the received infor- 
mation; and 

generating (21 2) instructions on the identities 
of the digitized programs to be selected; 
s wherein the selecting step includes the steps 

of: 

demultiplexing the received digital video sig- 
nals into component parts each of the compo- 
nent parts containing one of the plurality of dig- 
io itized programs; and 

communicating to the combining step identified 
digitized programs using the program identities 
received in instructions from the sending step; 
and 

is wherein the combining step combines the com- 

municated programs from the communicating 
step as the selected programs in order to pro- 
duce the combined signal. 



Patentanspruch© 

1. Vorrichtung zur Verwendung einer Kopfstelle fur ein 
Kabelfernsehsystem, das digitals Videosignale 
empfangt und multiplext, mit 

einer Einrichtung (86, 91, 116; 106; 118) zum 
Empfangen von Information und einer Vlelzahl 
von digitalen Videosignalen, die jedes eine 
vlelzahl von digitalisierten Programmen ent- 
halt, wobei die empfangene Information Daten 
Qber die Kennungen einer Vielzahl von digitali- 
sierten Programmen enthalt, die zur Verteilung 
an die Programmteilnehmer (58) ausgewahlt 
werden sollen; 

einer Verarbeitungseinrichtung (90) zum Ver- 

senden von Befehlen, die 

eine Einrichtung zum Bestimmen (204) der 

Kennungen der Vielzahl von auszuwahlenden 

digitalisierten Programmen mittels derempfan- 

genen Information, und 

eine Einrichtung zum Erzeugen von Befehlen 

(212) auf der Grundlage der Kennungen der 

Vielzahl von auszuwahlenden digitalisierten 

Programmen aufweist; 

einer mit der Verarbeitungseinrichtung (90) ver- 
bundenen Einrichtung (140) zum Auswahlen 
eines der Vielzahl von digitalisierten Program- 
men aus einem Oder mehreren der Vielzahl von 
digitalen Videosignalen auf der Grundlage der 
von der Verarbeitungseinrichtung empfange- 
nen Befehlen, die 

eine Einrichtung zum Demultiplexen (88, 120, 
144) der empfangenen digitalen Videosignale 
in Komponententeile, sodaB jedes der Vielzahl 
von digitalisierten Programmen identifiziert 
werden kann; und 

eine Einrichtung zum Ubermitteln (146) der 
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so 
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identifizierten digitalisierten Programme mittels 

der Programmkennungen aufweist, 

wobei die Programmkennungen durch die Ver- 

arbeitungseinrichtung (90) bestimmt und an die 

Ubermittlungseinrichtung in den Befehlen aus 

der Verarbeitungseinrichtung (90) gesendet 

werden; 

einer mit der Auswahleinrichtung (1 40) verbun- 
denen Einrichtung (104, 1 42) zum Kombinieren 
der Obermittelten Programme in ein kombinier- 
tes Signal, dieeine Empfangseinrichtung (148) 
zum Empfangen der Obermittelten Programme 
aus der Auswahleinrichtung (140) aufweist; 
und 

einer Einrichtung zum Verteilen (102, 50; 102', 
134) des kombinierten Signals an die Teilneh- 
mer im Kabelfernsehsystem. 

2. Vorrichtung gemaB Anspruch 1, wobei die Verteil- 
einrichtung 

eine digitale Modulatoreinrichtung (102, 102') 
zum Modulieren des kombinierten Signals, so 
daB die digitalisierten Programme zu den Teil- 
nehmem (58) ubertragen werden konnen; und 
ein verkettetes Kabelsystem (50) zum Trans- 
portieren des digital modulierten Signals mit 
den digitalisierten Programmen zu den Teilneh- 
mern (58) aufweist. 

3. Vorrichtung gemaB Anspruch 1 oder 2, wobei die 
Empfangseinrichtung eine Demodulatoreinrichtung 
(118; 106) zum Demodulieren der Vielzahi von di- 
gitalisierten Programmen aufweist. 

4. Vorrichtung gemaB einem der AnsprOche 1 bis 3, 
wobei die Vorrichtung zum Erzeugen analoger Pro- 
gramme geeignet ist und wobei die Kombinations- 
einrichtung (104, 142) weiter einen Digital-Analog- 
Wandler (132) zum Umwandeln der Obermittelten 
Programme in analoge Programmsignale, die die 
erzeugten analogen Programme darstellen, auf- 
weist. 

5. Vorrichtung gemaB Anspruch 4, wobei die Kombi- 
nationseinrichtung (104, 142) weiter analoge Mo- 
dulatoren (1 34) zum Modulieren der analogen Pro- 
gramme zu dem kombinierten Signal zur Verteilung 
an die Teilnehmer (58) aufweist. 

6. Vorrichtung gemaB einem der Anspruche 1 bis 5, 
wobei analoge Video- und Audioprogramme emp- 
fangen und mit den digitalisierten Programmen 
kombiniert werden und wobei die Vorrichtung weiter 

eine Einrichtung (96; 107, 108) zum Empfan- 
gen eines oder mehrerer analoger Programm- 
signale aufweist. 



7. Vorrichtung gemaB einem der AnsprOche 1 bis 6, 
wobei die analogen Video- und Audioprogramme 
empfangen und mit den digitalisierten Programmen 
kombiniert werden und wobei die Einrichtung zum 
s Empfangen analoger Programmsignale einen digi- 
talen Encoder (96, 1 08) zum Digitalisieren analoger 
Video- und Audioprogramme in lokale digitalisierte 
Programme aufweist. 

10 8. Vorrichtung gemaB Anspruch 6 oder 7, wobei die 
Einrichtung zum Empfangen analoger Programm- 
signale weiter eine Einrichtung zum Komprimieren 
der analogen Programmsignale aufweist. 

15 9. Vorrichtung gemaB Anspruch 7 oder 8, wobei die 
Auswahleinrichtung (140) 

eine Einrichtung zum Annehmen der lokalen di- 
gitalisierten Programme von dem digitalen En- 

20 coder (96; 108); und 

eine Einrichtung zum Identifizieren der lokal di- 
gitalisierten Programme zur Ubermittlung an 
die Kombinationseinrichtung (142) durch die 
Ubermittlungseinrichtung (146), wobei die lo- 

25 kaien digitalisierten Programme durch Adres- 

spakete identifiziert werden, aufweist. 

10. Vorrichtung gemaB einem der Anspruche 6 bis 9, 
wobei die analogen Programme mit dem Kombina- 

30 tionssignal unter Verwendung einer ersten Trager- 
frequenz und einer zweiten Tragerfrequenz verteilt 
werden, und 

wobei die Verteileinrichtung 

35 einen analogen Modulator (110, 134) zum Mo- 

dulieren der empfangenen analogen Program- 
me auf die erste Tragerfrequenz; und 
einen digitalen Modulator (102) zum Modulie- 
ren des kombinierten Signals auf die zweite 

40 Tragerfrequenz aufweist. 

11. Vorrichtung gemaB einem der Anspruche 1 bis 10, 
wobei die digitalisierten Programme in einem VI- 
deodatenformat mit Videodaten ausgedruckt wer- 

45 den und wobei die Vorrichtung weiter eine Einrich- 
tung (124) zur Fehlerkorrektur der Videodaten der 
digitalisierten Programme aufweist. 

12. Vorrichtung gemaB einem der AnsprOche 1 bis 11, 
so wobei die digitalisierten Programme mittels einem 

oder mehrerer VerschlOsselungsverfahren ver- 
schlusselt empfangen werden, und wobei die Vor- 
richtung weiter eine Entschlusselungeinrichtung 
(126) zum Entfernen eines der VerschlOsselungs- 
55 verfahren von den digitalisierten Programmen vor 
der Verteilung des kombinierten Signals an die Teil- 
nehmer (58) aufweist. 
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13. Vorrichtung gemaB einem der Anspruche 1 bis 12, 
enthaltend eine Einrichtung (126) zum Verschlus- 
seln der identifizierten Programme, so daB nur au- 
thorisierte Teilnehmer die Programme nach der 
Verteilung entschlusseln konnen. 

14. Vorrichtung gemaB einem der Anspruche 1 bis 13, 
wobei die information uber die auszuwahlenden di- 
gitalisierten Programme mit den digitalen Videosi- 
gnalen empfangen werden, und wobei die Emp- 
fangseinrichtung 

einen Informationsdaten-Demultiplexer (88; 
120) zum Entnehmen eines Datensignals mit 
der Information uber das auszuwahlende digi- 
talisierte Programm; und 
eine Einrichtung zum Ubertragen des Datensi- 
gnals von der Informationsdaten-Demultiplexer 
zu der Verarbeitungseinrichtung (90) aufweist. 

15. Vorrichtung gemaB einem der Anspruche 1 bis 14, 
wobei die Empfangseinrichtung 

ein Endgerat (91) zum manuellen Eingeben 
von Informationen uber die auszuwahlenden 
digitalisierten Programme; und 
eine Einrichtung zum Weitergeben der einge- 
gebenen Informationen uber die digitalisierten 
Programme von dem Endgerat zu der Verarbei- 
tungseinrichtung (90) aufweist. 

16. Vorrichtung gemaB einem der Anspruche 1 bis 15, 
wobei die Empfangseinrichtung 

eine Modemeinrichtung (116) zum Erlangen 
des Datensignals mit der Information uber die 
auszuwahlenden digitalisierten Programme; 
und 

eine Einrichtung zum Liefern des Datensignals 
an die Verarbeitungseinrichtung (90) aufweist. 

17. Vorrichtung gemaB einem der Anspruche 1 bis 16, 
wobei die Ubermittlungseinrichtung (146) weiter 

eine Einrichtung zum Erhalten der digitalisier- 
ten Programme aus der Demultiplexereinrich- 
tung(144); 

eine Einrichtung zum Annehmen der Befehle 
von der Verarbeitungseinrichtung (90); 
eine Konfigurationseinrichtung (1 52) zum Inter- 
pretieren der von der Verarbeitungseinrichtung 
(90) empfangenen Daten und Liefern von Pro- 
grammkenndaten; und 

eine Logikeinrichtung (153) zum Empfangen 
der Programmkenndaten und zum Ermogli- 
chen, daB die identifizierten digitalisierten Pro- 
gramme zu der Kombinationseinrichtung (104, 
142) ubertragen werden. 



18. Vorrichtung gemaB einem der Anspruche 1 bis 17, 
wobei die Kombinationseinrichtung (104,142) 

eine Vielzahl von Speichereinrichtungen (156) 
s zum vorubergehenden Speichern des ausge- 

wahlten Videoprogramme vor dem Kombinie- 
ren der ausgewahlten Videoprogramms auf- 
weist, wobei jede Speichereinrichtung einen 
Abschnitt des einen ausgewahlten Videopro- 
to gramms zu einem Zeitpunkt vorubergehend 

speichert; und 

wobei die Auswahleinrichtung (140) eine Ein- 
richtung zum Zugreifen auf jedes der Vielzahl 
von Speichereinrichtungen durch Schalten von 
15 einer Speichereinrichtung zur anderen Spei- 

chereinrichtung, urn das Kombinieren gespei- 
cherter Abschnitte des Videoprogramms in das 
Kombinationssignal zu unterstutzen, 
aufweist. 

20 

19. Vorrichtung gemaB Anspruch 1 8, wobei die Vielzahl 
von Speichereinrichtungen eine Vielzahl von FIFO- 
Speichereinrichtungen (156) zum vorubergehen- 
den Speichern von Abschnitten der Qbertragenen 

25 Programme sind; und wobei die Zugriffseinrichtung 
(154) Steuerinformation zu der Vielzahl von FIFO 
Speichereinrichtungen (156) verschickt. 

20. Vorrichtung gemaB einem der Anspruche 1 bis 19, 
30 wobei die Kombinationseinrichtung (1 04, 1 42) eine 

Vielzahl von Ausgabegatter (158) aufweist, die 
durch die Verarbeitungseinrichtung (90) zur Ausga- 
be der Dbermittelten Programme gesteuert werden. 

35 21. Vorrichtung gemaB einem der Anspruche 1 bis 20, 
wobei die digitalisierten Programme durch eine Se- 
rie von Videodatenpaketen ausgedruckt werden 
und die Ubermittlungseinrichtung (146) die Video- 
datenpakete zur Kombinationseinrichtung (104, 

40 142) ubermittelt und wobei die Empfangseinrich- 
tung (148) der Kombinationseinrichtung die Video- 
datenpakete in eine fortlaufende Reihenfolge 
bringt. 

45 22. Vorrichtung gemaB Anspruch 21 , wobei die Verar- 
beitungseinrichtung (90) weiter 

e in e E i n richt u n g z u r Ve rgabe von P rior itaten f 0 r 
die Qbermittelten Videodatenpakete nach Be- 

50 deutung; und 

eine Einrichtung zum Steuern der Reihenfolge 
des ubermittelten Videodatenpaketstroms mit- 
tels der durch die Prioritatseinrichtung herge- 
stellten Prioritaten 

55 aufweist. 

23. Vcrrichtung gemaB Anspruch 21 oder 22, wobei die 
ubermittelten Videodatenpakete durch die Kombi- 
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nationseinrichtung (104, 142) verworfen werden, 
um Unterbrechung des Videoempfangs durch die 
Teilnehmer (58) zu begrenzen, und die Vorrichtung 
weiter eine Einrichtung zum Bestimmen, welche 
ubermittelten Videodatenpakete verworfen wurden, s 
aufweist. 

24. Vorrichtung gemaB einem der Anspruche 1 bis 23, 
wobei die digitalen Videoprogramme in eine Viel- 
zahl von Gruppen zusammengestellt werden und io 
einige Teilnehmer nicht autorisiert sind, eine erste 
Gruppe von vldeoprogrammen zu empfangen, und 

wobei die Vorrichtung weiter eine Einrichtung 
zum gleichzeitigen Auswahlen (190) einer er- « 
sten Gruppe von digitalen Vldeoprogrammen 
und Auswahlen einer zweiten Gruppe von digi- 
talen Videoprogrammen aufweist und 
wobei die Kombinationseinrichtung eine Ein- 
richtung zum Kombinieren der ersten Gruppe 20 
von ausgewahlten digitalen Videoprogrammen 
und der zweiten Gruppe von ausgewahlten di- 
gitalen Videoprogrammen, umdas kombinierte 
Signal zur Verteilung an die Teilnehmer zu er- 
zeugen, aufweist. 25 

25. Vorrichtung gemaG einem der Anspruche 1 bis 24, 
wobei die Ubertragungsmedien (50) enthaltende 
Verteileinrichtung Telefonleitunqen besitzen. 

30 

26. Vorrichtung gemaG einem der Anspruche 1 bis 25, 
weiter umfassend 

ein Netzwerksteuergerat (304) zum Uberwa- 
chen des Betriebes der Verarbeitungseinrich- ss 
tung (90) und der Teilnehmer (58). 

27. Vorrichtung gemaG Anspruch 26, wobei das Netz- 
werksteuergerat (304) 

40 

eine Einrichtung zum Erhalten von Nachrichten 
von den Teilnehmern (58); 
einen Computerprozessor (308), der mit der 
Empfangseinrichtung und der Verarbeitungs- 
einrichtung (90) verbunden ist, um Befehle, die is 
durch die Verarbeitungseinrichtung (90) an die 
Auswahleinrichtung (140) gesendet werden, zu 
erzeugen, wobei die Befehle unter Verwen- 
dung der erhaltenen Nachrichten von den Teil- 
nehmern (58) erzeugt werden; und so 
eine Einrichtung zum Ubertragen der Befehle 
von dem Computerprozessor (308) zu der Ver- 
arbeitungseinrichtung (90), die zum Auswahlen 
eines der Vielzahl von digitalisierten Program- 
men verwendet werden, 55 
aufweist. 

28. Vorrichtung gemaG einem der Anspruche 1 bis 27, 



wobei die Empfangseinrichtung 

integrierte Empfangereinrichtung (86, 118) 
zum Empfangen ubertragener Signale mit der 
Information und den digitalen Videosignalen 
aufweist; und 

wobei die Auswahleinrichtung (140) eine Ein- 
richtung zum Zusammenfassen der Obertrage- 
nen Signale nach Prioritatsebenen, wobei eine 
erste Gruppe von ubertragenen Signalen Prio- 
ritatsebene eins und eine zweite Gruppe von 
ubertragenen Signalen Prioritatsebene zwei 
sind; 

eine Einrichtung zum Demultiplexen der uber- 
tragenen Signale von Prioritatsebene eins in di- 
gital Programme von Prioritatsebene eins und 
der ubertragenen Signale von Prioritatsebene 
zwei in digitale Programme von Prioritatsebene 
zwei; 

eine erste Einrichtung (90, 140) zum Auswah- 
len der digitalen Programme von Prioritatsebe- 
ne eins; und 

eine zweite Einrichtung (90, 140) zum Auswah- 
len der digitalen Signale von Prioritatsebene 
zwei aufweist, und 

wobei die Kombinationseinrichtung (142), die 
von der Auswahleinrichtung (140) empfange- 
nen Signale kombiniert, wobei die ubermittel- 
ten Programme ausgewahlte digitale Program- 
me von Prioritatsebenen eins und zwei zur Ver- 
teilung auf die Teilnehmer aufweist. 

29. Verfahren zum Verteilen von Programmen an Teil- 
nehmer in einem Kabelfernsehsystem, das digitale 
Vldeosignale empfangt und multiplext, wobei die di- 
gitalisierten Programme zur Verteilung an die Pro- 
grammteilnehmer ausgewahlt und kombiniert wer- 
den, mit den Verfahrensschritten: 

Empfangen einer Vielzahl von digitalen Video- 
signalen mit den digitalisierten Programmen; 
Empfangen von Information uber die fur die 
Verteilung zu den Programmteilnehmern aus- 
zuwahlenden digitalisierten Programme; 
Auswahlen eines der Vielzahl von digitalisier- 
ten Programmen aus einem Oder mehreren der 
Vielzahl von digitalen Videosignalen auf der 
Grundlage der empfangenen Informationen; 
Kombinieren der ausgewahlten Programme in 
ein Kombinationssignal; und 
Verteilen des kombinierten Signals an die Teil- 
nehmer. 

30. Verfahren gemaB Anspruch 29 mit den weiteren 
Verfahrensschritten: 

Senden von Befehlen zu dem Auswahlschritt, 
wobei Kennungen derauszuwahlenden digita- 
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lisierten Programme mittels der empfangenen 
Information bestimmt werden (104); und 
wobei Befehle auf der Grundlage der Kennun- 
gen der auszuwahlenden digitalisierten Pro- 
gramme erzeugt werden (212); s 
wobei der Auswahlschritt die Verfahrensschrit- 
te umfaBt: 

Demultiplexen der empfangenen digitalen Vi- 
deosignale in Komponententeile, wobei jedes 
Komponententeil eines der Vielzahl von digita- io 
lisierten Programmen enthalt; und 
Ubermitteln identifizierter digitalisierter Pro- 
gramme mittels der Programmkennungen, die 
in den Befehlen vom Versendeschritt empfan- 
gen werden fur den Kombinationsschritt; und « 
wobei der Kombinationsschritt die ubermittel- 
ten Programme aus dem Ubermittlungsschritt 
als die ausgewahlten Programme kombiniert, 
urn das Kombinationssignal zu erzeugen. 2. 

20 



des moyens pour communiquer (56) les pro- 
grammes numerises identifies en utilisant les 
identites de programme, les identites de pro- 
gramme etant determinees par les moyens for- 
mant processeur (90) et envoyees dans les 
moyens de communication dans les instruc- 
tions provenant des moyens formant proces- 
seur (90), 

des moyens (104, 142), relies aux moyens de 
selection (140), pour combiner les programmes 
communiques en un signal combine, compor- 
tant des moyens de reception (148) pour rece- 
voir les programmes communiques provenant 
des moyens de selection (140), et 
des moyens pour distribuer (102, 50; 102', 
134) le signal combine aux abonnes dans le 
systeme de television cablee. 

Dispositif selon la revendication 1, dans lequel les 
moyens de distribution comportent : 



1 . Dispositif destine a etre utilise dans une tete de ca- 
ble pour systeme de television cablee qui recoit et & 
multiplexe des signaux video numeriques, compor- 
tant 

des moyens (86, 91, 116 ; 106 ; 118) pour re- 
cevoir des informations et une pluralite de si- 30 
gnaux video nunteriques contenant chacun 3. 
une pluralite de programmes numerises, les in- 
formations recues comportant des donn6es 
concernant les identites d'une pluralite de pro- 
grammes numerises a selectionner afin de les 3S 
distribuer aux abonnes aux programmes (58), 4. 
des moyens formant processeur (90) pour en- 
voyer des instructions comportant : 
des moyens pour determiner (204) les identites 
de la pluralite de programmes nunterises a s6- to 
lectionner en utilisant les informations recues, 
et 

des moyens pour produire des instructions 
(212) concernant les identites de la pluralite de 
programmes numerises a selectionner, 45 
des moyens (140), relies aux moyens formant 5. 
processeur (90), pour selectionner I'un quel- 
conque des programmes parmi une pluralite de 
programmes nunterises a partir d'un quelcon- 
que signal ou de plusieurs signaux parmi la plu- so 
ralite de signaux vid6o numeriques sur la base 
des instructions regues a partir des moyens for- 6. 
mant processeur comportant : 
des moyens pour demultiplexer (88, 120, 144) 
les signaux video numeriques recus en parties 55 
de composante de sorte que chaque program- 
me de la pluralite de programmes numerises 
peut etre identifie, et 



des moyens de modulation nunterique (102, 
102') pour moduler le signal combine de sorte 
que les programmes numerises peuvent etre 
transmis aux abonnes (58), et 
un systeme de cables concatenes (50) pour 
transporter le signal numeriquement module 
avec des programmes numerises jusqu'aux 
abonnes (58). 

Dispositif selon la revendication 1 ou 2, dans lequel 
les moyens de reception comportent des moyens 
de demodulation (1 1 8 ; 1 06) pour demoduler la plu- 
ralite de programmes numeris6s. 

Dispositif selon I'une quelconque des revendica- 
tions 1 a 3, dans lequel le dispositif est capable de 
produire des programmes analogiques et dans le- 
quel les moyens de combinaison (104, 142) com- 
portent de plus un convertisseur numerique-analo- 
gique (1 32) pour convertir les programmes commu- 
niques en signaux de programmes analogiques qui 
representent les programmes analogiques pro- 
duits. 

Dispositif selon la revendication 4, dans lequel les 
moyens de combinaison (1 04, 1 42) comportent de 
plus des modulateurs analogiques (134) pour mo- 
duler les programmes analogiques en le signal 
combine pour les distribuer aux abonnes (58). 

Dispositif selon I'une quelconque des revendica- 
tions 1 a 5, dans lequel des programmes audio et 
video analogiques sont recus et combines avec les 
programmes numerises, et le dispositif comportant 
de plus : 

des moyens (96 ; 1 07, 1 08) pour recevoir un ou 
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plusieurs signaux de programmes analogi- 
ques. 

7. Dispositif selon I'une quelconque des revendica- 
tions 1 a 6, dans lequel des programmes video et s 
audio analogiques sont recus et combines avec les 
programmes numerises, et dans lequel les moyens 
pour recevoir des signaux de programmes analogi- 
ques component un codeur numerique (96, 108) 
pour numeViser des programmes vid6o et audio »" 
analogiques en programmes numerises locaux. 

8. Dispositif selon la revendication 6 ou 7, dans lequel 
des moyens pour recevoir des signaux de program- 
mes analogiques component de plus des moyens is 
pour comprimer les signaux de programmes analo- 
giques. 

9. Dispositif selon la revendication 7 ou 8, dans lequel 

les moyens de selection (1 40) component de plus : 20 

des moyens pouraccepter les programmes nu- 
merises locaux provenant du codeur numeri- 
que (96; 108), 

des moyens pour identifier les programmes nu- 2S 
merisds locaux afin de les communiquer aux 
moyens de combinaison (1 42) par les moyens 
de communication (146), les programmes nu- 
merises locaux etant identifies par des paquets 
d'adresses. 30 

10. Dispositif selon I'une quelconque des revendica- 
tions 6 a 9, dans lequel des programmes analogi- 
ques sont distribues avec le signal combine' en uti- 
lisant une premiere frequence porteuse et une se- 35 
conde frequence porteuse, et 

dans lequel les moyens de distribution 
component : 

un modulateuranalogique (110, 134) pour mo- 40 
duler les programmes analogiques regus sur la 
premiere frequence porteuse, et 
un modulateur numerique (102) pour moduler 
le signal combine sur la seconde frequence 
porteuse. *s 

11. Dispositif selon I'une quelconque des revendica- 
tions 1 a 10, dans lequel les programmes numeri- 
ses sont exprimes en format de donnees video 
ayant des donnees video, et dans lequel le dispositif so 
comporte de plus des moyens (124) de correction 
d'erreurs des donnees video des programmes nu- 
merises. 

12. Dispositif selon I'une quelconque des revendica- ss 
tions 1 a 11, dans lequel les programmes numerises 
sont recus cryptes en utilisant un ou plusieurs pro- 
cedes de cryptage, et dans lequel le dispositif com- 



porte de plus des moyens de decryptage (126) pour 
retirer un des precedes de cryptage des program- 
mes numerises avant la distribution de signaux 
combines a des abonnes (58). 

13. Dispositif selon I'une quelconque des revendica- 
tions 1 a 12, comportant des moyens (126) pour 
crypter les programmes identifies de sorte que 
seuls des abonnes autorises puissent dScrypter les 
programmes apres distribution. 

14. Dispositif selon I'une quelconque des revendica- 
tions 1 a 13, dans lequel les informations concer- 
nant des programmes numerises a selectionner 
sont recues avec les signaux video numeriques, et 
dans lequel les moyens de reception component : 

un demultiplexer de donn6es d'informations 
(88 ; 1 20) pour extraire un signal de donnees 
contenant les informations concernant des pro- 
grammes numerises a selectionner, et 
des moyens pour transferer le signal de don- 
nees du demultiplexer de donnees d'informa- 
tions aux moyens formant processeur (90). 

15. Dispositif selon I'une quelconque des revendica- 
tions 1 a 14, dans lequel les moyens de reception 
component : 

des moyens formant terminal (91) pour entrer 
manuellement des informations concernant 
des programmes numerises a selectionner, et 
des moyens pour transmettre les informations 
entries concernant des programmes numeri- 
ses du terminal aux moyens formant proces- 
seur (90). 

16. Dispositif selon I'une quelconque des revendica- 
tions 1 a 15, dans lequel les moyens de reception 
component : 

des moyens formant modem (1 1 6) pour acque- 
rir le signal de donnees contenant les informa- 
tions concernant des programmes numerises 
a selectionner, et 

des moyens pour delivrer le signal de donnees 
dans les moyens formant processeur (90). 

17. Dispositif selon I'une quelconque des revendica- 
tions 1 a 16, dans lequel les moyens de communi- 
cation (146) component de plus : 

des moyens pour obtenir les programmes nu- 
merises a partir des moyens de demultiplexage 
(144), 

des moyens pour accepter les instructions pro- 
venant des moyens formant processeur (90), 
des moyens de configuration (152) pour inter- 



45 



EP 0 673 578 B1 



prater les instructions recues a partir des 
moyens formant processeur (90) et fournir des 
donnSes d'identification de programmes, et 
des moyens logiques (153) pour recevoir des 
donnees d'identification de programmes et per- s 
mettre aux programmes numeris6s identifies 
d'etre communiques aux moyens de combinai- 
son (104, 142). 

18. Dispositif selon I'une quelconque des revendica- 10 
tions 1 a 17, dans lequel les moyens de combinai- 
son (104, 142) comportent de plus : 

une pluralite de moyens de memorisation (156) 
pour memoriser temporairement le programme is 
video selectionne avant de combiner les pro- 
grammes video sSlectionnes, chaque moyen 
de memorisation m^morisant temporairement 
une partie d'un programme video selectionne a 
la fois, et 20 
dans lequel les moyens de selection (1 40) com- 
portent des moyens (154) pour avoir acces a 
chaque moyen de la pluralite de moyens de 
memorisation en passant d'un moyen de me- 
morisation a un autre moyen de memorisation 2S 
pour aider a combiner des parties memorisees 
de programme video en signal combine. 

19. Dispositif selon la revendication 18, dans lequel la 
pluralite de moyens de memorisation est une plu- 30 
ralite de moyens (156) de mise en file d'attente du 
type premier entre, premier sorti pour memoriser 
temporairement des parties des programmes com- 
muniques, et dans lequel les moyens d'acces (1 54) 
envoi ent des informations de commande a la plu- 35 
ralite de moyens (156) de mise en file d'attente du 
type premier entre, premier sorti. 

20. Dispositif selon I'une quelconque des revendica- 
tions 1 & 19, dans lequel les moyens de combinai- <<o 
son (104, 142) comportent une pluralite de portes 

de sortie (158) commandees par les moyens for- 
mant processeur (90) pour emettre des program- 
mes communiques. 

45 

21. Dispositif selon I'une quelconque des revendica- 
tions 1 a 20, dans lequel les programmes nume>i- 
s6s sont exprimSs par une serie de paquets de don- 
nees video et dans lequel les moyens de commu- 
nication (1 46) communiquent des paquets de don- 50 
n<§es video aux moyens de combinaison (1 04, 1 42), 

et dans lequel les moyens de reception (148) des 
moyens de combinaison placent les paquets de 
donnees video en ordre sequentiel. 

55 

22. Dispositif selon la revendication 21 , dans lequel les 
moyens formant processeur (90) comportent de 
plus : 



des moyens pour affecter une priorite aux pa- 
quets de donnees video communiques par im- 
portance, et 

des moyens pour commander I'ordre du flux de 
paquets de donnees video communiques en 
utilisant I'affectation de priorite etablie par les 
moyens d'affectation de priorite. 

23. Dispositif selon la revendication 21 ou 22, dans le- 
quel des paquets de donnees vid6o communiques 
sont supprimSs par les moyens de combinaison 
(104, 142) pour limiter une interruption de la recep- 
tion video par les abonnes (58) et le dispositif com- 
ports de plus des moyens pour determiner quels 
paquets de donnees video communique sont a sup- 
primer. 

24. Dispositif selon I'une quelconque des revendica- 
tions 1 a 23, dans lequel les programmes video nu- 
meriques sont groupes en une pluralite d'ensem- 
bles et certains abonnes ne sont pas autorises a 
recevoir un premier ensemble de programmes vi- 
deo, et 

dans lequel le dispositif comporte de plus des 
moyens pour s6lectionnersimultan6ment (1 90) 
un premier ensemble de programmes video nu- 
meriques et selectionner un second ensemble 
de programmes vid6o numeriques, et 
dans lequel les moyens de combinaison com- 
portent des moyens pour combiner le premier 
ensemble de programmes video numeriques 
selectionne^ et le second ensemble de pro- 
grammes video selectionnes pour produire le 
signal combine afin de le distribuer aux abon- 
nes. 

25. Dispositif selon I'une quelconque des revendica- 
tions 1 a 24, dans lequel les moyens de distribution 
comportant des supports de transmission (50) ont 
des lignes telephoniques. 

26. Dispositif selon I'une quelconque des revendica- 
tions 1 a 25, comportant de plus 

une commande de reseau (304) pour comman- 
der I'opSration des moyens formant processeur 
(90) et des abonnes (58). 

27. Dispositif selon la revendication 26, dans lequel la- 
dite commande de reseau (304) comporte 

des moyens pour obtenir des communications 
a partir des abonnes (58), 
un processeur d'ordinateur (308), relie aux 
moyens d'obtention et aux moyens formant 
processeur (90), pour produire les instructions 
qui sont envoyees par les moyens formant pro- 
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cesseur (90) dans les moyens de selection 
(140), les instructions etant produites en utili- 
sant les communications obtenues a partir des 
abonnes (58), et 

des moyens pour transferer les instructions du £ 
processeur d'ordinateur (308) aux moyens for- 
mant processeur (90) a utiliser pour selection- 
ner I'un quelconque des programmes de la plu- 
rality de programmes numerises. 

10 

28. Dispositif selon I'une quelconque des revendica- 
tions 1 a 27, dans lequel les moyens de reception 
comportent 

des moyens formant recepteur integre (86, is 
118) pour recevoir des signaux relayes cove- 
nant les informations et des signaux video nu- 
meriques, et 

dans lequel les moyens de selection (1 40) com- 
portent des moyens pour grouper des signaux 20 
relayes en niveaux de priorite, un premier grou- 
pe de signaux relayes ayant un niveau priorite 
un et un second groupe de signaux relayes 
ayant un niveau de priorite deux, 
des moyens pour demultiplexer les signaux re- & 
layes de niveau de priorite un en programmes 
numeriques de niveau de priorite un et les si- 
gnaux relayes de niveau de priorite deux en 
programmes numeriques de niveau de priorite 
deux, 30 
des premiers moyens (90, 1 40) pour selection- 
ner des programmes numeriques de niveau de 
priorite un, et 

des seconds moyens (90, 140) pour selection- 
ner des programmes numeriques de niveau de ss 
priorite deux, et 

dans lequel les moyens de combinaison (142) 
combinent les programmes communiques re- 
cus a partir des moyens de selection (140), les 
programmes communiques contenant les pro- 40 
grammes numeriques selectionnes de niveau 
de priorite un et deux pour les distribuer a des 
abonnes. 

29. Procede de distribution de programmes a des abon- -*s 
nes dans un systeme de television cablee qui recoit 

et multiplexe des signaux video numeriques, dans 
lequel des programmes numerises sont selection- 
nes et combines pour etre distribues a des abonnes 
aux programmes, le procede comportant les etapes so 
consistant a : 

recevoir une pluralite de signaux video nume- 
riques contenant des programmes numerises, 
recevoir des informations concernant des pro- 55 
grammes numerises a selectionner pour les 
distribuer aux abonnes aux programmes, 
selectionner I'un quelconque des programmes 



de la pluralite de programmes numerises a par- 
tir d'un signal quelconque ou de plusieurs si- 
gnaux parmi la pluralite de signaux video nu- 
meriques sur la base des informations recues, 
combiner les programmes selectionnes en un 
signal combine, et 

distribuer le signal combine aux abonnes. 

30. Procede selon la revendication 29, comportant de 
plus les etapes consistant a : 

envoyer des instructions a I'etape de selection 
comportant les etapes consistant a : 
determiner (204) des identites de programmes 
numerises a selectionner en utilisant les infor- 
mations recues, et 

produire (212) des instructions concernant les 
identites des programmes numerises a selec- 
tionner, 

I'etape de selection comportant les etapes con- 
sistant a : 

demultiplexer les signaux video numeriques re- 
cus en parties composantes, chacune des par- 
ties composantes contenant un programme de 
la pluralite de programmes numerises, et 
communiquer a I'etape de combinaison des 
programmes numerises identifies en utilisant 
les identites de programmes recues dans les 
instructions provenant de I'etape d'envoi, et 
I'etape de combinaison combinant les pro- 
grammes communiques par I'etape de commu- 
nication sous forme de programmes selection- 
nes afin de produire le signal combine. 
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